
PLASTIC & 
RECONSTRUCTIVE 
SURGERY 


VOLITME I 


WARREN B. DAVIS, Editor 


1946 

THE WILUAMS <& WILKINS COMPANY 

BALTIMORE, MARYLAND 


Reprinted with the permission of the original publishers. 

JOHNSON REPRINT CORPORATION 
NEW YORK, NEW YORK 



First reprinting, 1959, Johnson Reprint Corporation 



CONTENTS OF VOLTIME 1 


I Foreword. Vilray P, Blair, MJ)., St. Louie, ifo 

; The Development of Plastic Surgery in the United States. Gustavo Aufricht, MJ)., 

1 New York, N. P ■ 

Present Evaluation of the Merits of the Z-Plastic Operation. JofinStoigo Davis, MJ)., 

Baltimore, Md. 

Release of Circular Constricting Scar by Z. Flap. Thomas W. Stevenson, MJ)., New 

York,N.Y 

Reconstruction of Contracted Axilla. Leon E. Sutton, MJ)., Syraeuse, N. Y...'. 

‘ ^Early Covering of Extensive Traumatic Deformities of the Hand and Foot. J oseph J . 


] McDonald, MJ)., and Jerome P. TTchstcr, MJ)., New York, N.Y 49 

Loss of Coverage of the Penis, Scrotum and Urethra. David W. Robinson, MJ)., _ 

Kathryn L. Stephenson, MJ)., and Earl C. Padgett, MJ)., St. Louis, Mo 58 “ 

TheClosureof SkullDefects. Rudolph Jaeger, MJ).,Philadelphia, Pa 69 

Elongation of the Nasal Columella. Claire LeRoy Straith, MJ)., Detroit, Mich 79 

1 Editorials; 

! Warren B. Davis, MJ)., Philadelphia, Pa 87 

Lyndon A. Peer, MJ)., Newark, N. J 87 

ItSSitary 'Plastic Surgery. James 'BarrellT)roum,lilJ)., St. Louis, Mo 

Snrpctd Treatment of Icthyosis Hystrix (Case Report). F. H. Kazanjian, MJ)., 

J Boston, Mass - 

• Dennatape; A New Method for the Management of Split Skin Grafts- John D. Reese, 

MJ)., Philadelphia, Pa 98 

Permanent Pigment Injection of Capillary Hemangiomata. James Barrett Brown, 

Col. M.C., St. Louis, Mo., Bradford Cannon, Li. Col.M.C., Boston, Mass., and 

, Alwyn McDowell, 1st Lt., M.C., SC. Louis, Mo 106 

Experimental Observation on the Growth of Young Human Cartilage Grafts. Lyndon 

A.Peer,MJ)., Newark, N. J 108 

Trmning in Plastic Surgery — ^I’lsual Aids. Arthur Palmer, MJ)., New York, N.Y... 113 


Numbek 2, Septembeb, 1946 


Repair of Facial Defects by Low-Neck Pedicle Flaps. Robert H. Ivy, MJ)., Phil- 
adelphia, Pa 449 

Reconstruction for Partial Loss of Ear. Case Reports. Jacques W- Maliniac, MJ)., 

New York,N. Y •••• 124 

Further Reports on the Use of Composite Free Grafts of Skin and Cartilage from the 
Ess. Col. domes Bovrett Btovbw, S t. Lowfe, JIo., Lt.Col. BTod.jOTdCwv.v.OT., Boetow, 
Mass., Maj. Carl E. Lischer, St. Louis, Mo., Maj. TF. Bowdoin Davis, Baltimore, 
Md.,Capt. AndrewMoore, St. Louis, Mo. ,andCapl.JosephMurTay, Boston, Mass.. . 130 
Free Ear Lobe Grafts of Skin and Fat. Their 'Value in Reconstructions about the 

Nostrils. S.M.DupeTtuis,MJ).,Commander {MC)USNR,PiUsburgh,Pa 135 

The Push-Back Operation for Rep^ of CleftPalate. G.M.Dorrance,MJ).,andJ.W. 

Bransfield, MJ)., Philadelphia, Pa 145 

Multiple Excision and Z Plastics in Surface Reconstruction. Ferris Smith, MJ)., 

Grand Rapids, Mieh 170 

, Report of a Case of Progressive Facial Hemiatrophy vrith Patholopcal Changes and 
■ Surreal Treatment. Wm. S. Kishadden, MJ)., and Mar W. McCregor, MJ).,ZjOS 

Angeles, Calif. 1S7 

I Marked Sensitivity to Scarlet Red Ointment. Loss of Skin Grafts and Destruction of 
Donor Areas. William G. McEritt, MJ)., Detroit, Mieh 193 



iv 


CONTENTS OF VOLTJJHE 1 


The Modified DiefTenbach Operation for Closure of Large Defects of Lower Lip and 

Chin. Hans May, M.D., Philadelphia, Pa 

Congenita} Bands about the Shoulder Girdle. Adalbert G. Belltnan, M.D., Portland 

Ore ’ 

The Use of the Masseter, Temporalis and Frontalis Muscles in the Correction of Facial 

Parali'sis. Lt. Commander Wm. Milton Adams, Oakland, Calif, 

Motion Pictures as a Teaching Aid in Plastic Surgerj’. George V. iVebster, M.D., Pas- 


adena, Calif., and Richard B. Lewis, M.A., Universal City, Calif. 229 

Subperiosteal Mandibular Resection with Internal Bar Fi.'cation. Louis T. Byars 

■t\ tn. f . • -^r •Hi 


The Importance of the Premaxilla and the Philtrum in Bilateral Cleft Lip. E. S. 

Vaughan, M.D., New York, N, Y. 240 

The Rehabilitation Program and Plastic Surgery. Gustave Aufrieht M.D New York 

N-y ’ '.m 


Nuiibeh 3, November, 1946 

Plastic Surgery in World War I and in World War II. John Staige Davis, M.D., Balti- 
more, Md 255 

Plastic Problems inthcHand. SterlingBunnell, M.D. ,SanFrancisco, Calif. 265 

Further Uses of the Sickle Flap in Plastic Surgery. Gordon B. New, M.D., Rochester, 

Minn .- 271 

Ankylosis of the Coronoid Process of the Mandible (and Associated Scar Limitation of 
Jaw Function). Col. James Barrett Brown, St. Louis, Mo., Maj. LeRoy Petersor , 
D.C., St. Louis, Mo., Lt. Col. Bradford Cannon, M.C., Boston, Mass., and Maj. Carl 

Lischer,M.C.,St.Louis,Mo 277 

Facial Asymmetry and Malocclusion from Hyperplasia of the Mandible (Correction by 
Operation). James Barrett Brown, M.D., St. Louis, Mo., LeRoy Peterson, D.DJS., 

St. Louis, Mo., Bradford Cannon, M.D., Boston, Mass., and Andrew M. Moore, M.D., 

St. Louis, Mo 281 

An Original Method of Correction of Hyperplastic Asymmetry of the Mandible. J. 
Wallace McNichol, M.D. , M.S. {TOR), Hamilton, Ontario, Canada, and A. T. Roger, 

D.DJS., Ottawa, Ontario, Canada 28S 

The Treatment of Micrognathia Associated with Obstruction by a Plastic Procedure. 

Beverly Douglas, M.D., Nashville, Tenn 300 

Nasopharyngeal Atresia with the Report on a New Procedure by Skin Graft to the 

Lateral Pharyngeal Wall. Harold S. Vaughan, M.D., N ew York, N. Y 309 

Plasma Fixation of Skin Grafts. Critical Analysis of Technic. J . Eastman Sheehan, 

M.D., New York, N.Y - 317 

The Effect of Penicillin and Streptomycin Applied Locally on the Take of Skin Grafts. 

Hamilton Baxter, M.D., Montreal, Quebec, Canada 322 

A Method of Correcting Atresia of the Ear Canal. W. H. Sleffensen, M.D., Grand 

Rapids, Mich 329 

A Method of Plastic Reconstruction of the Auricle— Preliminary Report. John F. 

Ford, M.D., New York, N.Y 332 

Bilateral Cleft Lips. Louis W. Schultz, M.D., Chicago, III 33 g 

Two Case Presentations. Gustave Aufricht, M.D., New York, N. Y... 344 

A Suggested Pyrex Form for Support of Skin Grafts in the Construction of an Arti- 
ficial Vagina. Neal Owens, M.p., New Orleans, La 350 

The Treatment of Extensive Losses of the Scalp. V.H. Kazanjian, M.D., and Richard 
C. Webster, M.D., Boston, Mass 360 



FOREWORD 


Either as the primary objective or for repair after tissue destruction, “plastic” 
procedures are an essential part of everj' operation done by the general surgeon 
or specialist, with the exception of guillotine amputations, simple incisions, or 
tumor removal. Plastic surgery is essentially constructive, fosters refinements 
of technique and rests upcn the common underlying principles of all surgery. 

As a specialty, the field is individualistic both as to locale and extent but qual- 
ity might be inverse to the spread of the latter. Surgeons established in other 
fields will on occasion refer a problem and upon such will the beginner get his 
start, for the results are literally outstanding and upon these can the laity base 
their jugements. 

Plastic is one of the oldest surgical specialties.’ The Edn in Smith Papyiiim, 
copied in 1600 B.C., cites treatment of nose, ear, lip and chin injuries found in 
writings of 3000 to 2300 B.C.. but the Hindoos, 800 B.C., were the earliest to 
employ real plastic procedures. They were skilled in skin-shifting and other 
phases of reconstructive work. Celsus, called the father of the modern art, in 
30 .-V.D. wrote a book which is remarkable for its accuracy of details. 

Tagliacozzi, in 1597, published a treatise on his preparation and use of delayed 
arm flaps to the nose which was based on the work of Branca and son in Sicily 
about 155 years pre\-iously . Tagliacozzi’s book contained 298 pages and 22 illus- 
trations. The Indian rhinoplasty by means of a forehead flap, first described in 
England in 1794, was successfully used by Carpue in 1814. In the nineteenth 
century even before the advent of general anesthesia and later further stimulated 
by Pasteur’s discoveries, plastic surger\- made its greatest strides. 

Throughout recorded histon.-, plastic surgery has had its recurrent ups and 
downs. War has always been an incentive to the practice, even in the time of 
the Greeks. Its greatest submergence followed the control of sepsis and the 
widening field of abdominal surgen-. World War I, with trench warfare, gave 
vast opportunities for facial repairs to the French and German surgeons. 'UTien 
the American forces went in, trench warfare was eliminated and the field was 
more generalized. One observation was that early treatment given in the front- 
line hospitals could change the ultimately required period for restoration from 
weeks to months, or maybe years. The majority of the cases evacuated to 
America for reconstruction had been wounded before special teams for this work 
had been distributed in forward hospitals. 

In World War II, the group chosen by the Surgeon General and headed by Col. 
James Barrett Broun, had the special advantage of early air evacuation to 
England or America over distances up to 8000 miles. Brown’s flair for teaching 
and for organization made the record of the group unique in both the quality and 
quantity of work and speed of accomplishment. 

’ The historical data are taken largely from the .Address of the President, Dr. John Staige 
Davis, before the Southern Surgical .Association in 1!M0, which is the record of a remarkabl v 
painstaking research veil uorth perusing. 
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FOREWORD 


The publications of Celsus and Tagliacozzi are outstanding. Later in increas- 
' ing amounts, especially in the nineteenth and twentieth centuries, treatises on the 
subject are to be found in surgical literature but journals limited to this special 
phase are still rarities, and we know of none extant in this countrj-. However, if 
of sufficient breadth and conciseness, there is no reason why this journal cannot 
have a broad field of usefulness to both “plastic surgeons” and men with plastic 
problems in other branches of surgical practice. 


ViLRAT P. Blair 



THE DE^TSLOPjSIENT OF PLASTIC SURGERA' IX THE UNITED 

STATES' 

gusta^t: axtfricht, m.d, 

Kew York, Xcw York 

It is not unusual for some years to pass before the significance of the scientific 
advance in a particular field of medicine is fuUj' recognized. In meeting the 
demands arising from World War II the grou-th in plastic surgeiy- became clearly 
ewdent. Plastic surgery is a ivell-defined, undisputed branch of surgerj-, which 
carries a great share of responsibility for rehabilitating the wounded among our 
fighting forces, which assists in the repair of those injured in cbdlian life, and 
which constantlj' sen’es every class of our population in the reconstruction of the 
deformed. 

In this decade of rapid progress in plastic surgerj’, particularly in its technical 
phases, we find it of interest to look back upon the pioneer period of plastic 
surgeiy in the United States. It should prove encouraging and stimulating to 
know this background and to take stock of the present status of our specialty in 
America. 

While plastic surgery has a backgroimd extending thousands of years in 
medical historj-, as practiced in EgjTJt and India, it has emerged from obli^■ion 
but twice in the steady stride of the development of surgerj' in Western Cmliza- 
tion. It was introduced to the Occident in the fifteenth and sixteenth centuries 
by the Italian Branca famiij- and Tagliacozzi, only to disappear from surgical 
interest for about two hundred j'eats. Earlj' in the nineteenth century in 
Europe, such surgeons as Carpue, Graefe, Lisfranc, Dieffenbach and others began 
their experiments nith facial reconstruction bj' transplantation of tissues. In 
an era of scientific misgi^'ing bj' the leading surgeons of the time, were laid the 
foundations of modem plastic surgery. It is heartening to know that American 
surgeons lost no time in searching, experimenting, and investigating the possi- 
bilities of this new field. Several of them joumej-ed abroad to study n-ith these 
prominent European exponents of plastic surgerj'. 

THE E.VRLV AMEMCAN PIONEERS 

It has been an interesting experience to look over the records of the early 
surgical pioneers in America. As in every' field of human endeavor, certain 
figures are outstanding because of some original contribution in thought or 
practice. In order to show the clearlj- formulated attitude of these pioneers 
toward the problems of plastic surgery, it is illuminating to quote from their 
published works as freelj' as the scope of this brief historical sketch permit.*; 

The earliest American surgeon on record who made major contributions to the 
field of plastic surgery was J ohn Peter Metlauer (1787-1875). His father, Francis 
Joseph, also a surgeon, came to this countrj' with Lafaj-ette and settled in 

■ Revision of Paper read before the Thirteenth .Annual Meeting of The American Society 
Plastic and Reconstructive Surgery, Xew Orleans, Louisiana, October 16, 1914. 
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GUSTAVE AUFRICHT 


Virginia, where John Peter v as born. After being graduated from the Univer- 
sity of Pennsylvania in 1809, he returned to Virginia, where he practiced general 
medicine and surger}^ So great was his skill in the latter that he was soon able 
to devote himself almost entirely to it. He is credited with performing the first 
operation for cleft palate in the Western Hemisphere in 1827, using instruments 
designed by himself. 



JOHN PETER METTAUER (1787-1875) 

In his work called “The Story of Plastic Surgery,” John Staige Davis says, 
“His (Mettauer’s) article on staphylorrhaphy, in 1838, vas one of the best up 
to that time, and his success in this type of work was well kno^vn He described 
an operation for epispadias and hypospadias and was interested m many other 
plastic problems. He was a remarkable surgeon and far ahead of his time; he 
devised and made many new surgical instruments; he used wiie sutures m curing 
vesico-vaginal fistulae twelve years before Simms reported the same method.” 

Regarding his personality, Davis continues: “Mettauer wiw quite eccentric 
and always wore an enormous stovepipe hat, which he seldom took off. He left 
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directions that he was to be buried in it, and it took an eight-foot coffin to contain 
the body and hat, together u ith some other things he directed to be buried with 
him.” He lived to be SS years old, an active surgeon to the verj- end. 

A contemporaiY' of Mettauer’s, Jonathan Mason irarrcn (1811-1867), came 
of a family of surgeons for three generations, all of them holding professorships 
at Han-ard University. After graduation in 1832, he studied abroad with 
Dupuj-tren, Koux, and others in London, Edinburgh, and Paris. 



JONATH.^X MASOX W.ARREX (1S11-1S6T) 


Tinker states in his “America’s Contributions to Surgerx',” published in 1902: 
“He (lYarren) was the first to do the plastic operation on the hard palate now 
known as uranoplasty, m 1843, and had a record of twenty-four cases of this kind 
vith only one failure, an unusually brilliant record even at the present day. He 
performed staphylorrhaphy for the defect of the soft palate one year after Roux of 
Paris, but quite mdependently, and is said to have operated in over one hundred 
cases of this kind, most of them veiy- successfully.” 

In his book entitled “Surgical Observations with Cases and Operations,” 
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which was published in 1867, Warren devotes the second and third chapters to 
repair of the face and neck, reporting in detail eighteen cases of reconstruction for 
nasal defects. In addition, he gives interesting accounts of eyelid plastics and 
burns of the lip and neck. He advocated reconstruction of harelip a few hours 
after birth, as did his grandfather, John Warren. 

As early as September, 1835, he performed an operation for the reconstruction 
of a nose, using the skin of the forehead according to the Indian method. He 
described the operation as follows: “The head was firmly supported bj' two as- 
sistants. During the whole of this long and painful operation the patient kept 
up his courage, and not a cry was uttered nor the least struggle made that could 
at all impede the motions of the operator. Not much blood was lost, and his 
strength was so little exhausted that he was able to run upstairs to his chamber.” 

He reports another interesting case (which merits mention because of the light 
it throws upon the charlatanism with which surgeons of that time had to con- 
tend). A young woman, twenty-seven years of age, from Maine, consulted him 
in 1839, having lost her nose. Warren gives the followdng case history: “Sixteen 
months before, having a wart on her nose, she was induced by her friends to apply 
for advice to one of those quacks styled ‘cancer doctors,’ who easily persuaded 
her that the affection was of a cancerous nature. A caustic was used which 
produced so great a degree of inflammation as to alarm her, and oblige her again 
to have recourse to him. His answer was that the application should be con- 
tinued not only to the wart itself, but over the adjacent parts, ‘so that none of 
the roots of the disease might escape.’ It was therefore perservered in, and so 
effectually that at the end of a fortnight, all the flesh of the nose sloughed off, 
leaving her in a most deplorable condition. On reapplication to the quack as to 
what was to be done under the circumstances, he assured her that it was a most 
happy termination of the disease, which by these means, had been wholly eradi- 
cated; and that the nose, in the course of time, would grow out again and be 
perfectly restored.” The nose was reconstructed by Warren. 

Although his book does not mention any free skin grafting, it is interesting to 
note that Pancoast, in 1844, credits Warren with “filling small breeches of sur- 
face with integument entirely detached from the arm or thigh and at once applied 
on the surfaec of the defect.” 

A short but meteoric career was that of another pioneer, Thomas Dent Mutter 
(1811-1857), a native of Virginia. He was graduated from the University of 
Pennsylvania in 1831, going to Europe shortly thereafter to study with Dupuy- 
tren, Boyer, Roux, Lisfranc, Velpeau, and Larrey. 

Joseph Pancoast, his friend and colleague at the Jefferson e ical College, 
delivered a commemorative lecture on him in 1859, in whic e said in part: 
“He (Mutter) had witnessed, while abroad, the opening of new fields of surgery 
in which, perhaps, the greatest of the modem achievements o t e art have been 
accomplished. He had seen the great domain of plastic surgery reeved from its 
golden relics, and its principles applied by the surgeons o ans, an by Dieffen- 
bach and Liston. 

“Adopting with all the enthusiasm of his nature the new precep w ich he had 
been taught for the relief of these affections, he settled dowm among us.” 



DE^'ELOPJIE^■T OF PLASTIC SURGEHT IX EXITED STATES / 

ISIutter made an exhaustive study of scar formation and the characteristics of 
scars. He described an operation performed in 1S41 on a tn enty-eight year old 
woman who had been badly burned twentj'-three years earlier, bax-ing the usual 
“drawing down of her chin to within one and one-half inches from the top of the 
sternum, which made her unable to close her mouth, nor could she turn her head 
from side to side.” 



THOMAS DENT MtlTTER (1811-1857) 


To continue in Mutter’s words: “The patient being placed in a strong light, 
and seated on a low chair, her head was thrown back as far as possible and sus- 
tained in this position bj" an assistant. 

“Seating myself in front, I began the operation by making an incision which 
commenced on the outside of the cicatrix in sound skin, and passed across the 
throat into sound skin on the opposite side.” After verj’ extensive dissection of 
the scar, and the di\-ision of the sterno-cleido mastoid muscles of both sides, he 
proceeded with the formation of a large flap from the shoulder, which he utilized 
to cover the defect. He described it as follows: 
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“The next step in the operation consisted in the detachment of a flap of sound 
skin, mth which this chasm could be filled; for I knew very well that if permitted 
to heal by granulation only, the patient, so far from being benefited, would be 
made worse than before. To obtain this flap, I commenced at the terminal 


>•* ' 



Burn scar contracture of neck corrected with skin flap from shoulder region, original 
drawing from Mutter’s article 


e.\'tremity of the first incision, and cariying the scalpel downwartb and outwards 
over the deltoid muscle, dissected up an oval piece of mtegument, six and one-half 
inches in length by six inches in width, leatdng it attached at the upper part of 
the neck. This dissection was painful but not bloody , only one small vessel being 
opened. The flap thus detached was next brought around by making a half turn 
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in its pedicle, placed in the gap it was destined to fill, and carefullj' attached by 
several twisted sutures, but no other dressing was deemed advisable. The edges 
of the wound on the shoulder from which the flap had been removed, were next 
brought together by straps and sutures, and, with the exception of its upper third, 
was completely covered in. A pledget of lint moistened with warm water was 
laid upon this raw surface, a bandage applied by which the head was carried back- 
wards and maintained in this position, and the patient put to bed. 

“In very e.xtensive cicatrices of the neck it may be well to modify the operation 
so as to take a flap from each side, by which means we shall avoid the risk of a 
verj’ large single flap.” 

He claims priority for this operation saj-ing: “IMani' shocking deformities from 
bums have been relieved by the performance of operations conducted on these 
principles; for example, the eyelid, the cheek, the nose, and the lip have all been 
restored; but I believe I may claim the merit (if merit there be in adapting an old 
principle to a new operation) of haiung first performed an operation of the kind 
for the relief of e.xtensive cicatrices of the throat.” 

From the ameliorating perspective of time, it is perhaps permissible to inject a 
little of the gossip of his contemporaries about this colorful and brilliant surgeon. 
Gross notes that some of his colleagues, while speaking uith enthusiasm of his 
ability as a lecturer and surgeon, thought that “he practiced various artifices to 
enhance his reputation and increase his practice.” 

Pancoast gives this intimate picture of the man Mutter: “Youthful looking, 
neat and elegant in his attire, animated, cheerful and distinguished in his bearing, 
whether obserx'ed in the social circle or encountered as, with his tall gray horse 
and handsome low carriage, he traversed our fashionable thoroughfares.” 

Another outstanding surgeon imbued with deep interest in plastic surgerj’ was 
J oseph Pancoast (1805-1888). He was graduated from theUniversityof Pennsyl- 
vania in 1828, and became professor of surgerj- at Jefferson Medical College in 
1838. In 1844 he published an e.xhaustive book entitled Treatise on Opera- 
tive Surgerj-,” which was superblj- and profuselj- illustrated. He described 
several original operations, among them the closure of a perforation of the hard 
palate, an operation for the reconstmction of nasal defects bj- use of the skin of 
the cheek, and one for the reconstruction of the upper lip bj- rotating flaps from 
the adjacent regions of both cheeks. 

Pancoast made use of skin flaps tubed in reverse direction, wound side out, 
terming the procedure “rolling of the flaps.” To quote him: “An elongated 
rectangular portion of integument is to be cut up and rolled upon its cutaneous 
surface.” 

He recognized the inherentlj- individual character of plastic surgical procedures, 
stating: “The deformities requiring operations of this class are necessarilj- so dis- 
similar in different cases that everj- new- one becomes a separate subject of studv 
to the surgeon and opens a fresh field for the exercise of his ingenuitj- in restoring 
the lost or deformed parts.” 

About free skin grafting he makes the following revealing statement: “In 
several instances a portion of integument has been entirely detached from the arm or 
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thigh and at once applied on the surface of the defective organ, the edges of the latter 
having been previously freshened with the knife. By this means small breaches of 
surface have been filled iip by Dr. J. M. Warren of Boston, and others, though it 
generally failed in the practice of Graefe and Hunger, who made frequent trials of 
it. This practice is founded upon the fact that parts completely severed by 
accident from the body have, after many minutes or even a half an hour have 
elapsed and they have become perfectly pale and bloodless, occasionally been 



found still to retain a sufficient degree of vitalitj' to accept union after nice adjust- 
ment to the organ whence they had been removed. It has been successful in the 
hands of the author (Pancoast) where the lobe of the left ear had been tom com- 
pletely off.” 

This statement on free skin grafting made in 1844 is most interesting in its 
medico-historical aspect as it antedates by about thirty years the epochal works 
of Reverdin in 1869, Ollier in 1872, and Thiersch in 1874. 
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At this juncture should be mentioned the name of Frank H. Hamilton (1813- 
1881), a prominent surgeon of Buffalo, who u as erroneouslj- credited uith per- 
forming the fust free shin grafting operation It nas even referred to as the 
“Hamilton-Ee\ erdin graft.” Hoirer er, from bis treatise “Elkoplasty, or Ana- 
plasty Applied to the Treatment of Old Ulcers,” published in 1854, n e learn n bat 
he really did ISi amely, he transferred a pedicle flap from one leg to the other to 
cover a chrome ulcer. The success of this piocedure at a time nhen it ivas 





FRANK H H.AMILTOX (1S13-1SS6) 

considered that “an ulcer in 1830 mil be an ulcer m 1860,” ei oked an enthusiasm 
that partly explams the error m creditmg him mth free skm grafting Further- 
more, his observation that fiom the skm flap, which was somewhat smaller than 
the ulcer, epithehum grew oi er the granulation to meet the healthy penpherj', 
contributed to the error It is mterestmg to note, how ei er, another achievement 
in connection wuth this operation. Two weeks previous to the transplantation 
he raised the flap and left it in its ongmal position to insure blood supply, thus 
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advocating the delaying operation, the importance of which is generally recog- 
nized today. He describes the procedure as follow's: 

“Lint, spread on both surfaces with simple cerate, was laid between the flap 
and the surface from which it had been detached, other pledgets of lint similarly 
covered were placed on the outer surface, while over all and around the entire 
limb was wrapt a large mass of cotton batting, secured in place by a lightly turned 
roller.” 

Two weeks later “The flap was made raw again on its margins, and its lower 
surface shaved off, with the double purpose of removing the granulations and of 
diminishing its excessive thickness.” He had previously removed the granula- 
tion and part of the cicatrix from the ulcer, forming a deep bed. “The left leg 
was carried across the right. . . . The flap was now brought snugly into its new 
bed, on the right leg, and well secured with interrupted sutures, a moderate com- 
press, and roller. The two limbs were further secured immovably to each other 
by bands.” 

During the Civil War Gurdon Buck and Da\nd Prince were two of the ablest 
representatives of plastic surgery. Gurdon Buck (1807-1877), a graduate of the 
College of Physicians and Surgeons in 1830, spent about three years in Paris, 
Berlin, and Vienna. Returning to New York, he shortly became a leading sur- 
geon, working at St. Luke’s, the Presbyterian, and the New York Hospitals. 
Weir, his pupil and colleague, describes him as a “large man, slow in action and in 
speech, but having a thoughtful mind and fertile in surgical expedients.” 

He published a manual on plastic surgery in 1876 entitled “Contributions to 
Reparative Surgery in Its .Application to the Treatment of Deformities Produced 
by Destructive Disease or Injurj'; Congenital Defects from Arrest or Excess 
Development; and Cicatricial Contracture from Burns.” His warm interest in 
the disfigured is expressed in the following: “While these cases have a very strong 
claim upon our commiserations, they should stimulate us as surgeons to our 
greatest efforts for their relief, as they so often in the past have been dismissed as 
hopelessly incurable. 

“There is no department of surgery where the ingenuity and skill of the sur- 
geon are more severely taxed than when required to repair the damage sustained 
by the loss of parts, or to remove the disfigurements produced by destructive 
disease or violence, or to remedj’’ the deformities of congenital malformation. 
The results obtained in such cases within the last half century are among the 
most satisfactory achievements of modern surgery.” 

Weir, in his “Personal Reminiscences of the New Aork Hospital,” states: 
“Twice during the Civil War did the New York Hospital appear on the scene in 
the person of Dr. Buck, who, sent by the Sanitary Commission, came to us after 
the Antietam and Monocacy battles and gave great help by his operations and 
advice. It was on one of these visits that Dr. Buck became much interested in 
a disabled soldier who had been treated at his regimental camp for an attack of 
pneumonia followed by a rapid gangrene of his mouth that progressed so fiercely 
that when he arrived at the General Hospital we found he had lost the whole left 
cheek, the left side of the nose, and most of the upper left jawbone. This 
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horrible deformity appealed to the Surgeon General who saw the case, and also 
to Dr. Buck, who had had a large experience in plastic surgery and in the 
remedj-ing of severe facial defects. By a series of operations during the 
course of several months. Dr. Buck was able, by sliding skin from the neck, 
temple, and lips, together with dental jud, to replace the lost upper jawbone, to 
fill up the huge gap ndth new flesh and restore the patient, though much neces- 
sarily scaiTed, to an effective condition and not too offensive to a neighbor’s 
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eye.” Several other cases of reconstruction of the war wounded are described 
by Buck. 

There is no mention of free grafting in any of his writings. Secondary defects 
on the forehead after rhinoplastic reconstruction were left to heal bj- granulation. 
He stresses, however, the foimation of fine scars as a necessity, advocating closely 
placed oblique skin sutures, the sutures to include more tissue in depth rather 
than surface, as these, when tied, evert the skin edges. He removed the alternate 
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sutures after twenty-four hours. He also describes an onginal operation for the 
reconstruction of defects of the lip b3'' transplantation of tissues. 

David Prince (1816-1889), a graduate of the Medical College of Ohio, settled 
in Jacksonville, Illinois. He served as a brigade surgeon during the Civil War. 
It is related of him that when a large number of the men from his brigade were 
taken prisoner, he voluntarilj^ suriendered and accompanied them to Libby 
Prison so that he might look after their welfare. 












DAVID PRINCE (1816-1889) 

He published “Plastics and Orthopedics: Three Reports to the Illinois State 
Medical Society in the Years, Respectively, 1864, 1867, and 1871.” This book 
is a valuable, detailed and critical surv'ey of the various methods in plastie surgery 
then practiced. 

In his introduction, Pz’ince gives this excellent and permanently true admoni- 
tion to specialists: “There is a misconception cherished in the medical profession 
that the practice of it is like the business of a shoemaker s shop, in which each 
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ing sheets of detached portions of epithelium and transplanting these to the 
surface of ulcers not inclined to heal.” 

He took “bits of skin about half the size of canary seeds” with the aid of a 
cambric needle and knife. Although observing good take and healing by this 
method, he preferred the method of grafting larger sheets, about which he remarks 
that it is “peculiar and not before practiced, so far as I am aware.” The idea 
apparently came to him in the following way. He passed the bed of a patient 
suffering with ulcer over his ankle shortl 3 ’^ after the patient had soaked his feet, 
and noticed a looselj^ hanging sheet of epithelium above the ulcer. He cut several 
patches of this, of varjdng sizes, measuring one inch to half an inch in diameter, 
and applied tliem to the ulcer. “With the patches,” Hodgen says, “I com- 
pletely cured the ulcers.” Later a chill developed, and much of the skin was 
lost. 


^ lln- ankle. I| had heeii an 
, Jaiiii.iix, 1.S71, it ,|„.j 



j At this thitc a MliUri' ctnc nu 


Small skin grafts. ^‘Portions of true skin with epithelial layer.” Original drawing 

from Hodgen’s article 

He repeated the same method in another case, the history of Avhich he gave as 
follows: “On the 11th of March, 1871, a patient liad his hand crushed off near the 
base of the metacarpal bone, removing the entire hand except the thumb and the 
base of the metacarpal bones of the four remaining fingers and the carpus, thus 
leaving a large surface to heal by granulation. On the 15th of Maj' there re- 
mained a surface measuring one and one-half by two and one-half inches un- 
healed. To this surface I applied sheets of drj”^ epithelium from the neighboring 
parts of the same wrist, and on the 23rd of May it was almost entirely healed.” 
Unfortunately, Hodgen does not mention the means by which he took the sheets 
of skin from the donor area in this case. 

He also described scraping the dry epthelial scales from the side of a foot and 
applying them to an ulcer, lepoiting a successful outcome. He took portions of 
moles and used these as grafts, as well as parts of skin stained w ith India ink. 
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A rei-iew of the chronology of events in free sldn grafting reveals interesting 
facts. Reverdin reported his procedure of grafting small islands of epithelium 
before the Societe Imperiale in Paris on December S, 1869. Hodgen used bits of 
skin grafts early in December, 1870, almost a year to the da}" from the time of 
Reverdin’s report. On the other hand, although somewhat vaguely and without 
specific technical detail, Hodgen mentions in his article published in July, 1871, 
two cases in which he transplanted “sheets of epithelium,” while Ollier did not 
make his report on large skin grafting until 1872, and Thiersch in 1874. 

CORRECTIVE RHIXOPLASTY 

Rhinoplastic operations throughout history have been more or less the axis 
aroimd which plastic surgei}' has developed. The nose being such an exposed 
and characteristic feature of the face, its defects and deformities are most con- 
spicuous In the verj' early historj' of plastic surgery, the reconstruction of 
nasal defects predominated. With the improvement in surgical technic and 
safety in operative procedure, attempts were made to carrj’ out rhinoplastic cor- 
rections not onlj' for defects but for congenital deformities. 

The first person knoivn to have executed this type of operation through the 
endonasal route without injuring the skin was Joh7i Orlando Hoc (1848-1915) of 
Rochester, Xew York. In his paper, “The Deformity Termed ‘Pug Nose’ and 
Its Correction by a Simple Operation,” published in June, 1SS7, he describes an 
operation on the tip of the nose to reduce its prominent bulbous formation, deal- 
ing both with the fleshy hjiiertrophy and the cartilaginous deformity. The 
operation was performed by the endonasal route. He admonishes that “great 
care must be e.xercised not to cut through into the skin, lest we have afterward 
a scar or dent in the e.xtemal surface of the nose.” 

An interesting and somewhat embarrassing incident happened when Jacques 
Joseph of Berlin, recognized as the foremost author of the principles and more or 
less classic methods of endonasal rhinoplastic operations, first presented his endo- 
nasal approach in Berlin in 1898. A phr'sician from San Francisco present at the 
meeting afterwards told Joseph that two American surgeons. Roe in 1887 and 

eir in 1892, had used the endonasal approach previous to him. Unquestionably 
Joseph, who was a genius himself in this field, devised the method independently, 
making the report without knowing of the previous work of others. 

Roe devised an interesting operation for the reconstruction of the columella 
b}' folding a mucous membrane flap from the inner side of the upper lip, and push- 
ing it out through the lip at the base of the proposed columella. 

His exceptional esthetic sense is shown in the following statement: “In the 
correction of all facial defects the surgeon must be not only an artist but also 
more or less of a sculptor, with perception of sj’mmetr}' as related to the different 
features. How often do we see persons who in infancy had been operated on for 
harelip and fissured jaw, according to the principles most accurately laid down 
in surgical works, and who nevertheless present a most disfigured appearance, 
because of the entire disregard of the principles of proportion or svinmetry.” 

Roe’s appreciation also of the psj'chological aspect of plastic surgerv' is strik- 
ingly expressed. He says: “We are able to relieve patients of a condition which 
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would remain a lifelong mark of disfigurement, constantly observed, forming a 
never-ceasing source of embarrassment and mental distress to themselves, 
amounting, in many cases, to a positive torture, as well as often causing them to 
be objects of greater or less aversion to others. 

- “It toII be a surprise to anj' physician, who wll take the trouble to investigate 
the subject, to find how manj' briliant lives, how many noble personalities, and 
how much valuable talent have been, so to speak, buried from human eyes, lost 



JOHN O. ROE (1847-1915) 

to the world and Society, by reason of the embarrassment and mortification 
eaused by the conscious or, in some cases, the unconscious influence of some 
physical infirmity or deformity or unsightly blemish. 

“The effect upon the mind of such physical defects is readily seen reflected in 
the face, which invariably conforms to the mental attitude, and leads after a time 
to a permanent distortion of the countenance. 

Jtoberl F. Weir (1838-1927), a contemporary of Roe’s, was graduated from the 
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College of Physicians and Surgeons in 1859. He had the unique experience of 
■worMng as Dr. Gurdon Buck’s assistant for three years before his formal medical 
training. After serving in the CiiTl War he returned to Xeu' York where he 
practiced surgerj'. He made important contributions to the development of 
rhinoplastic surgery, a m ell-known one bemg his crescent-shaped excision from 
the base of the ala nasi 



ROBERT F. MTSIR (1838-1927) 


George Hoiiard ^lonhs of Boston (1853-1933), being graduated from Haivard 
in 1875, spent the ne\t year in the Department of Architecture at the Massachu- 
setts Institute of Teclmologj’ before retuming to Haivard for his medical 
education. 

In his “Correction by Operation of Some Xasal Deformities and Disfigure- 
ments,” 1898, he sajs: “After considerable expenence I hai e become comnneed, 
as probably most of you hav e, that feu patients suffer more of mental discomfort 
than the unfortunate possessors of some unsightly disfigurement on the face 
Vihich attracts constant notice Feu are more solicitous for any operation 
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which promises relief, and none are more grateful for the slightest improvement 
in their condition.” 

Among other operations he describes one for rhinophyma, or as he calls it, 
“hypertrophic acne.” His operation consists of the e.xcision of the hypertrophic 
tissues, leaving only thin skin flaps, which are eventually used to cover the de- 
nuded nose. A colleague to whom he described this operation tried to perform 
it, but his flaps sloughed away by accident. However, the denuded nose ulti- 



GEORGE HOWARD MONKS (1853-1933) 
Professor of Oral Surgery 


mately healed by scar epithelium and was even so, a great improvement over the 
original condition. 

On the basis of this accident. Roe drew the conclusio.a that rhinophyma could 
be corrected by merely shaving off the hypertrophic nodules at their base and 
leaving them to heal by scar epithelium. Monks remarks that he will try this 
method of shaving off the growth but instead of letting it heal by itself he may 
place a few thin skin grafts over it. Thus in this one article he describes three 
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new surgical methods for the treatment of rhinophiTna, which are the same 
methods that are being used today. 

In October of that same year (189S) Monks reported on the reconstruction of 
a new eyelid with a flap from the temporal region on “a long pedicle of subcuta- 
neous tissue containing the arterj'.” He made a tunnel between the proximal 
end of the pedicle and the ej’elid defect through which the flap was pulled, burx'- 
ing the pedicle in the tunnel. 

PLASTIC SURGERV AS A SPECI.ALTY 

In presenting these outstanding pioneers of the nineteenth centurj' I have tried 
to point out only those who, over and above their high level of performance as 
surgeons, brought about the new specialtj' of plastic surgery'- There have been 
many who, in the course of their work in general surgery, have made contributions 
to plastic surgery’ as a whole. But of necessity, I had to confine myself to men 
who were engaged in, and identified themselves with, plastic surgery to a con- 
spicuous extent. 

It is not intended, within this brief sketch, to name or evaluate the excellent 
roster of numerous contemporary’ American exponents of plastic surgeiy’. In- 
stead, from now on an endeavor will be made to show the interesting cry’stalliza- 
tion and dynamic growth of plastic surgery' as it takes its rightful place among 
the other recognized surgical specialties. 

A few’ of the nineteenth century’ pioneers continued their work into our present 
century. In spite of the early foundation established by’ these outstanding 
surgeons, however, plastic surgery as a recognized specialty could not escape the 
growing pains of adolescence. Realizing the eagerness of the public to revolt to 
surgery for the correction of deformities, irresponsible and poorly’ trained mem- 
bers of the profession exploited the situation. For a while plastic surgery- 
struggled at the aby’ss of disrepute caused by’ the commercializing charlatans. 
In order to dissociate themselves from this mercenary group, ethical representa- 
tives gave different names to the specialty’, such as “reconstructive surgery’,” 
“reparative surgery’,” “facio-maxiUary’ surgery’,” etc. Their position within the 
profession was not the easiest, as the importance of elective surgery was ques- 
tioned and their work shifted from department to department in general 
hospitals. 

Xot until the First World IT ar did the important role of plastic surgeiy’ become 
recognized. In June, 1917, there was organized the section on Head Surgery, 
with Dr. Tilray’ P. Blair as Chief of Plastic Surgeiy. In February’, 1918, a group 
of fifteen surgeons and fifteen dentists who had done some work in this line, went 
overseas to work in teams under the supers-ision of the Chief of Plastic Surgeiy'. 
In this country, three hospitals were especially designated for plastic surgery’ 
cases, namely’ Jefferson Barracks in Alissouri under Dr. Blair, Walter Reed under 
Dr. Robert Ixy, and Ft. McHenry under the late Dr. George Schaeffer. 

Even after the First orld War, how’ever, the place of plastic surgery’ as a sur- 
gical specialty was not well defined, and its place on hospital sendees was ques- 
tioned. This is partially explained by the fact that the specialty itself was not 
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fully clarified, and its boundaries and those of the related fields were still unde- 
fined. Wlule there were a few hospitals which conducted clinics for the general 
public, they functioned as a partial activity of either the surgical, orthopedic, or 
some other department. Only a few surgeons could afford to declare their full 
interest in this precarious specialty. 

In 1919, John Staigc Davis published his important book “Plastic Surgery.” 
It is one of the first modem, fundamental, comprehensive, informative books on 
the specialty and will have a permanent value for the student of plastic surgeiy. 

Gradually in the late 1920s, due to the increasing recognition and appreciation 
of the importance of the surgical correction of deformities, more and more hos- 
pitals established plastic surgery services. In 1930 the City of New York intro- 
duced plastic surgery clinics for the poor in five of its city hospitals. From that 
time, hospital after hospital followed the example until today there are twenty- 
two plastic surgery services in greater New York. It is difficult accurately to 
ascertain the number of services existing throughout the country, especially due 
to the temporary closing of some on account of the exigencies of war, but they 
are unquestionably numerous and well distributed. Where no organized plastic 
surgery service exists, authentic specialists practice their specialty within other 
departments. 


THE GROWTH OF LITERATURE ON PLASTIC SURGERV 

A survey of the medical literature since 1910 reveals an interestmg increase in 
the number of publications on subjects related to plastic surgery. Accurate 
count of these was not possible due to the variety of subdivisions and titles under 
which they appear. About 26 articles were published in 1910. After a rise 
during each year of the first World War, the number dropped to around 24 in 
1920. Both in 1930 and in 1940 there were roughly over a hundred publications. 
Since the catastrophe at Pearl Harbor articles related to this subject have in- 
creased practically in geometric progression. Simultaneously, numerous 
manuals on the various branches of the specialty have appeared. 

ORGANIZED DEVELOPMENT OF PLASTIC SURGERY 

The first national organization including representative plastic surgeons was 
organized in 1921 as the American Association of Oral Surgeons. By 1927 the 
name had been changed to The American Association of Oral and Plastic Sur- 
geons. In 1942 it became The American Association of Plastic Surgeons, with 
a membership of 77. 

Our Society was organized under the name of The Society of Plastic and Re- 
constructive Surgeiy in 1931. As its steadily increasing membership included 
representatives throughout the country , the name was changed toThe American 
Society of Plastic and Reconstructive Surgery in 1941. Today it has an active 
membership of 100 besides Honorary and Corresponding members. 

The most significant step toward recognition of the specialty was made when 
the American Board of Plastic Surgery was formed in June, 1937. It was a ten- 
tative organization until May, 1938, when it was recognized as a subsidiary of the 
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American Board of Surgerj-. The final step in the development of plastic surgery 
as a specialty was when, in May, 1941 , the Advisorj' Board for hledical Specialties 
of the American Medical Association gave the Board of Plastic Surgery the status 
of a major Board. This long, laborious road to full recognition was achieved 
largely through the efforts of Dr. Vilray P. Blair. 

“The American Board of Plastic Surgery- grants and issues certificates of recog- 
nition of special knowledge in plastic surgery to surgeons meeting the require- 
ments.” One of the Board’s great achievements is the standardization of the 
training of plastic surgeons on a level with the other surgical specialties. It 
demands as a basic requirement two j'ears of graduate study in general surgery 
before special training for another two years, recognizing the great responsibility 
of the plastic surgeon in dealing irith the reconstruction problems of the entire 
body. BTiile it is within the discretion of other specialists to perform plastic 
operations on their respective anatomical fields, a plastic surgeon must be fully 
equipped to work on the face as well as on the entire human body. 

The Board recognized as founder members those who had adequatelj^ proved 
their authority in the field of plastic surgerj' through j'ears of experience and of 
maintaining high standards in their professional conduct. There are at present 
a total number of 168 Diplomates, manj' of whom were in the Armed Forces. 

There are an increasing number of training facilities in residencies in plastic 
surgery sen’ices on the files of the American Board of Plastic Surgerj*. If to 
these, the opportunities available at the plastic surgerj* centers of the Army and 
Navy are added, one can assume without exaggeration that there are training 
facilities for at least fortj* to fiftj* j'oung surgeons under authoritative leadership. 
This means that j*early this number of well-trained plastic surgeons may be ex- 
pected to join the field. IVhile this is alreadj* a substantial number for such a 
highly specialized field, it will undoubtedly increase in the future. Both the 
profession and the public may look upon this advance with confidence and be 
assured that there is no place for inadequate fly-by-night courses in plastic sur- 
gerj' which would profess to turn out plastic surgeons or part-plastic surgeons in 
a few months. 

Plastic surgerj' has had its influence upon other fields. General surgery is 
making wide use of one of its most important developments, i.e., skin grafting for 
bums and extensive sKn defects due to different causes. EspeciaUj' since 
Padgett’s ingenious invention of the Dermatome has skiii grafting become a 
widely practiced therapeutic measure. In orthopedic surgery, skin transplanta- 
tion is of great value in conjunction with some operations on the extremities. 
The possibilitj* of reconstruction of extensive defects has enabled and encouraged 
more and more radical extirpation in cancer surgery. In blepharoplastic, rhino- 
plastic, and otoplastic operations, plastic surgery has often helped to solve 
pathological and phj'siolo^cal problems. Finally, plastic surgery has influenced 
even medicine and psj-chiatrj' by frequently soh'ing severe uaderlj*ing psycho- 
logical disturbances due to deformities. 

World War II did not find plastic surgery in the United States unprepared, 
as both qualitatively and quantitatively this branch of the profession has been 
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able to cope with the increased demands created by the war. The Army and 
Navy established plastic surgery centem where reconstructive cases were con- 
centrated and treated by authentic plastic surgeons. Besides these centers, a 
number of accomplished plastic surgeons were connected with many other medi- 
cal units and, with high efficiencj', took care of the disfiguring casualties that 
came to them. 

The importance of enlightened and adequate primary care of disfiguring 
wounds being recognized, training courses in plastic surgery under acknowledged 
specialists wei’e provided for a number of army and navy surgeons and dentists. 
According to information received from the Surgeons General of the Army and 
Navy, about 500 took these courses. While these men could not in any way he 
considered as full-fledged plastic surgeons, thej' made a valuable contribution in 
aiding the wounded. 

The dissemination of these service-trained men throughout the Medical Corps 
necessarily influenced the whole approach of early treatment. In this connec- 
tion, it would not be amiss to quote Blair’s experience in the First World War. 
“In the A.E.F. in World War I, early care of facial injuries was somewhat 
standardized and its importance emphasized by a small group of teams, surgeon 
and dentist, being assigned as regional consultants. All this helped to promote 
a coordinated sequential plan of treatment which can be considered as largely 
responsible for the somewhat curious fact that the majority of face injuries 
evacuated to the United States for treatment had occured before the battle of 
St. Mihiel, while from the later engagements, Argonne, etc., apparently rather 
few were sent home as casualties.” 

It is interesting to reflect upon the fact that only a relativelj' small proportion 
of the plastic surgeons available throughout the country, taking the 43 out of 108 
Diplomates of the American Board as a norm characteristic of the whole, met the 
needs of the Armed Forces for plastic repair. This is encouraging from the point 
of view that with the end of the War when the wider need for final, prolonged 
reconstructive work presented itself, there was available, in addition, a large 
number of experienced, accomplished plastic surgeons. 

This review has made evident that American pioneers have contributed an 
important share in the development of plastic surgery, and that both organized 
and individual representatives of the specialty have reached a high standard in 
this country. 
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PRESENT EVALUATION OF THE MERITS OF THE Z-PLASTIC 

OPERATION 

JOHN STAIGE DAVIS, iM.D. 

Baltimore, Md. 

I have been asked bi' Dr. Warren B. Davis, the Editor, to briefly evaluate for 
the first number of the neu’ Journal, “Plastic and Reconstructive Surgery”, the 
use of Z-pIastic operations and to sum up in a general way my long personal 
experience with the method. The name Z-plastic is given to the procedure be- 
cause the outline of the incision is roughly that of a Z or reversed Z. The 
maneuver is based on the transposition of two triangular flaps developed bj' the 
Z-incision, whose angles may be equal or unequal, and its success depends on the 
presence of lax tissue on each side of the contraction. 

In a paper read before the American Surgical Association in 1931, Da\'is 
reported that the Z-incision with transposition of flaps was first used by Denon- 
villiers in 1856, for the relief of an ectropion of the outer third of a lower eyelid 
and that he developed the procedure in steps. In another paper by Davis with 
Kitlowski, published in 1939, a further study of Z-plastic methods was made, 
and the mathematical basis of shifting triangular flaps with the possibilities and 
limitations as worked out by A. A. Limberg of Leningrad was discussed. 

In these two papers the literature and the entire subject was fully covered, and 
there has been nothing of importance added since that time. I have drawn 
freely from these papers in the preparation of this contribution. It is interesting 
to note that although the Z-incision with the transposition of flaps thus made 
was first reported about 90 years ago, the procedure has during this period been 
lost sight of, and rediscovered, and redescribed as new, by a number of surgeons. 
It is very improbable that this nail ever happen again as the value of the method 
is now thoroughly established, and Z-plastics are described and illustrated in 
nearly all new books on plastic surgery, and also in those on general and ortho- 
pedic surgery. 

In spite of the fact that the Z-incision with the transposition of flaps is used 
more and more frequently by surgeons dealing with contractures, as they become 
familiar wth its advantages, there is still considerable confusion as to the actual 
theoiy and use of Z-shaped relaxation incisions and of the utilization of the tri- 
angular flaps thus formed to relieve contraction. Many surgeons do not under- 
stand the principles of the procedure at all. Although I have used the method 
for many years successfully and formed the angles, which were effective by 
experience, since Limberg’s papers appeared, I have approached the method from 
a more definite mathematical viewpoint for purposes of accuracy, and in con- 
sequence find the procedure easier to explain and simpler to carry out, although 
my results have not been improved. 

The ideal place for the use of the Z-incision with the transposition of the tri- 
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angular flaps thus formed, is in those instances where the skin is of normal 
texture, and where a web exists, such as maj' be found in congenital webbing of 
the neck or popliteal space; also in certain cases of partial sj'ndactylism, and of 
congenital displacement of normal surface levels. There are sometimes con- 
genital grooves around the fingers, wrists, arms, toes and legs where a constric- 
tion surrounds the affected part, and in these cases the Z-pIastic procedure. 



A B 



Fig. 1. Illustrating the Use of a Simple Gadget in Laying Down the Incision Lines 
FOR THE Ordinary Z-Plastic 

The point of^the “arrowhead” shaped piece of thin copper sheeting is a 60° angle, and 
the edges are marked out in centimeters 

A. One edge is placed on the contracted scar band to form the central line of the proposed 
Z or reversed Z, and this line is marked out for the length desired. The arm line, of the 
same length, is laid down along the other edge of the “arrow”, which has been maintained 
in its original position, and this line will be at a 60° angle with the central line. 

B. The “ arrowhead” is then reversed and its point is placed at the other end of the cen- 
tral line but on the opposite side, and the same edge along which the original central line 
was marked is again placed along the contracted scar band, but in a reversed position. 
The other arm line is then marked out, and the “arrowhead” is removed leaving a Zor 
rei’ersed Z pattern ndth arm lines parallel at a 60° angle to the central line. .All of these 
lines should be of equal length. The tag on the “arrowhead” is to facilitate handling 
during sterilization and to minimize the chance of loss in the instrument case. 

C. The pattern of the Z marked out by using the “arrowhead” shaped piece of copper 
as described in A and B. 

either single or in series, has been in mj" experience the most satisfactory method 
of treatment. 

These congenital deformities however, are comparatively rare, and in the vast 
majority of instances where Z-plastics are used, the deformity is due to scar 
contracture following extensive bums or trauma, and the tissues dealt with are 
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composed either entirely of scat or of skin more or less infiltrated vith scar. A 
knov ledge of the utilization, in the final repair, of scar tissue and tissues more or 



I. 





3 . 


Tig 2 1 Scliematic drawing of the Z incision The Z is drawn with (be central and 

arm lines of equal length The arm lines are placed at an angle of 60° to the central line and 
are parallel to each other The central line CD is the short diagonal of the parallelogram 
and the broken line AB is the long diagonal The dotted half of the area is to show the 


transposition more clearly . . „ t j . 

2 XliG incisions have been made along tlic // shaped pattern ACDB and the two tnangu- 

lar flaps X and Y are completely underimt to their bases , . , , tj 

3 The flaps have been transposed The tip of the flap A being sutured to the point B 
and the tip of the flap Y to the point A, and the rest of the wound closed The closure is 
still in the shape of a Z but it is rotated about SW , and the central line of the oripnal Z now' 
lies transversely across the line of scar pull It will be found that the distance between the 
points C and D has been lengthened by the difference between the lengths of the long 
diagonal AB and the short diagonal CD. 


less infiltrated with scar is essential for the surgeon m the successful performance 
of Z-plastic operations. 



E'VALU^TIOX OF MERITS OF Z-PL^STIC OPERATIOA 


Fig 3 Bil^ter\l Congenital Deformities of H^.nds Illustrating the Dse of the 
Z Incision mtth THE Transposition ofFlaps to Relieae Deep Grooaes on 
Middle and Ring Fingers of Right Hand 


1 Shows the deep groo\es'on ring and middle fingers of right hand, also Aarions other 
malformations 

2 Result of Z plastics on these fingers Xote the obliteration of the groo\e3 
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Fig 4 iLLCbTRATiNo the V^e. of Z Incisions in Relaning Pucker String 
Scars \rolnd Moath 

1 Burn scar of face 16 Aears duration The whole face is in\ol\ed The scar is 
particularh thick around mouth There is some e\ersion of lower lip, and the angles of 
the mouth are shortened 

2 Mheii mouth is opened pucker string scars can be seen around mouth. The scats in 
the na'^oHbial folds are continuous with tho^e on each side of and across the point of the 





1 2 
Flo. 5. Same Patient 2J Months Later 

A Z-pIastic was done to relax the scar contracture in each nasolabial fold, and the same 
procedure was carried out on each aide beyond the angles of the moutb. 

1 : Compare this picture with No. 1 of Fig. 4, and note the relaxation of the scars around 
the mouth. 

2; Note the relaxation of the pucker-string scar in the nasolabial folds and also around 
the mouth and on the chin. Compare with No. 2 of Fig. 4. 

The angles of the moutb were lengthened at a subsequent operation. 



Fig. 6. Schematic Drawing or a Method of Using Multiple Zs in Continuous Series 

1 ■ Redrawn from Limberg. Three reversed Zs in series are outlined The incisions are 
all of the same length, and the arm lines are parallel to each other and all are at an angle 
of 60° to the central line, which is continuous. Incisions are made along this outline, and 

*^'*2 Shows^Um result of the transposition. Note the position of the different flaps and the 
type of final closure. Marked lengthening can be seen. 
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Fig* 7. Schem.atic Draintkg of Another Method of Using Multiple Zs in 
Continuous Series 

1: Four Zs in series are outlined. The contra! line is continuous, the arm lines are 
parallel and are at a 60° angle, but it will be noted that there is a space between each Z- 
fonnation, and that the arm lines are independent and not continuous as in Fig. 6. 

2: The type of closure after the flaps are undercut and transposed. 



Fig. S. Illustrating the Result of Multiple Z-Incisions in Continuous Series, in 
Relieving .a Deep Contr.acted Scar Groove between the Breast .and 
Anterior .Axilliary Line 

1: E\tensiA’e old bum scar. With the arm at the side, the irregular scar can be seen. 
Relaxation and obliteration of the groox-e has been accomplished. Xote in the lower 
right hand corner of the photograph the result of a single Z-plastic with incisions 12 cm. long. 

2. With arm extended, the full extent of relaxation can be seen, there being no longer 
any scar pull. The scar is still fairly fresh and has not yet blanched out. 




Fig. 9 Iglubthating the Use of Multiple Zs in Rdhe\ ino Scab Contraction 


1 Burn contracture of manj years duration The thumb is drann tonard the palm by 
a scar band, and the palm itself is contracted There is a contracted scar neb between 
the thumb and forefinger and also between the other fingers A scar band prevents full 
e\tension of the middle finger 

2 A Z-plastic was done between the thumb and forefinger One Z was done in the 
forefinger, tw o Zs w ere done on the middle finger, and the commissures betw een the middle 
and ring, and ring and little fingers were released by Z-plastics. The ultimate result has 
been a Useful hand. 



I. 

Fig. 10. Schematic Draw INC of a Method of Using Multiple Zs in 
Interrupted Series 

1. Three reversed Zs with 00° angles are marked out but 
line continuous, there is an area of tissue left untouched between the Zs This indicated 
by rte dotted lines, may be quite short or the distance maj be considerable as in long scars 
2 Type of closure after transoosition of the naps 
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Fig. 11. Schematic Drawing Shotting Method of Using Multiple Zs ix 
Interrupted Series 

1. Two reversed Zs and one regular Z are shown. The dotted lines indicate untouched 
areas between. The Zs may be regular or reversed in any combination desired, the selection 
of the tj^pe depending on the condition of available tissues. 

2: Type of closure following the transposition of the triangular flaps formed by the 
Z-incisions. 








Fig 12 Illlstr\ting the Relief of Burn Cos'tr^ctions b\ Encisions, 
P\RTivL Grafting ocd Z-Pl\stics 

1 * Condition of left arm and a\»lla after an e\tcnsi\e third degree burn 
2: The same patient, se\cral >ears later, after e\cisions, Z plastics and a skin graft in 
in the aniicubital space. The Zs marked m the axilla, arm, forearm and wrist are to break 
a long line of scar pull from the axilla to the wrist 
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PnEmilNARY PREPAHATION 

It is advisable that every effort be made to put the patient in the best possible 
phj'sical condition by all available methods before proceeding mth operative 
ivork. Tliis is particularly important on these patients because some of them 
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Fig. 13. (cont.) (From Davis, Pennsylvania Med. J., April 193S). 1; Same marks with 
arm extended showing the location of the Zs and the long line of scar pull. 

2: After the Z-plastics vere done and the triangular daps had been transposed. Note 
the sutures in place and the relaxation of the scar pull. 



Fio.K. (cont.) 1-2; Shows the result after 8 years. The left axilla is in good condition, 
and there is no contracting band checking the elevation of the arm. The long contracture 
between the axilla and wrist has been permanently relieved by multiple Z-inciaions with the 
transposition of flaps. 

have never recovered from the depletion of the original injury. It has also been 
my custom for many" years to delay operation at least sLx- months after healing 
has taken place, until the scar has fully matured and softened, and the circulation 
has been improved by time and by physical therapy of one sort or another. 
Many of these scar contractures are operated on much too early, and frequently 
Z-plastics fail on this account. 


EVALUATION' OF ilERITS OF 2-PLASTIC OPERATION 
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Fig. 15. Illustrating the Use of a Modified Z-Plastic ix the Relaxation op Scar 

CoNTRACTtTRES OF NeCK AND LoWER LlP 

1; Four years ago, the patient was severely burned, was skin grafted and had a flap 
shifted to the neck from the back, elsewhere. She comes in for relaxation of neck and 
relaxation of lower lip on left side. 

2: The binding scar on the neck and chin was excised, and the wound was closed in the 
shape of an atj’pical double Z, thus relaxing scar pull. The lower lip on the left side was 
then raised by a V-Y maneuvre. 


Fig. 16. Illustrating the Use of Z-Plastics in Securing Relaxation after the 
Excision of an Ulcerated Scar Bridle 

1 : Note the prominence of the scar band. It is tightly adherent to underl 3 'ing tissues. 
Adjacent tissues show atrophy and depression, and other typical changes due to over treat- 
ment w ith radium. The ulcerated area is covered wnth a dry adherent crust . 

2. Result of complete excision of the ulcerated band with relaxation above and below 
hy Z-incisions with transposition of flaps. Note the healed wound, the filling of the de- 
pressed area, and the lack of tension. 



3G 


JOHN STAIGE DAVIS 


ANESTHESIA 

Either local or general anesthesia may be used. If local is used, nerve block 
is preferable to infiltration, as infiltration of scar tissue unequestionabl)' lowers its 
resistance to infection, interferes vdth circulation and retards healing. IITien 
genei'al anesthesia is used, I have had great satisfaction, during the last several 
years, with the intravenous use of pentothal-sodium supplemented by gas-o.xygen, 
ether, or cyclopropane, as seems wisest in the indiNudual case. 

PKEPARATION OF THE SKIN 

The skin is prepared by anj"^ method in which you have confidence. In my 
work in recent years, I have been using ether and alcohol followed b 3 ' several 
coats of tincture of zephiran. 


OPERATIVE PROCEDURE 

A brief description of the simplest tj'pc of Z-plastic will be described for the 
benefit of those who maj' be unfamiliar with the procedure. With the scar 
bridle under tension, the proposed incisions are marked out with 5% brilliant 
green in alcohol. The central line of the Z is drawn along the most prominent 
part of the web and the arms of the Z, which are of the same length, are laid out 
parallel to each other at the ends of the central line on opposite sides, at about a 
60° angle to the central line, making the pattern an atypical Z or reversed Z 
depending on the condition of the surrounding tissues. The 60° angle between 
the central and arm lines of the Z has been found to be the most satisfactorj' 
angle for practical use, but angles between 60° and 20° can be used depending on 
the elasticitj' of the scar infiltrated surrounding skin, on the thickness of the flaps 
essential to viability and on the location of the contraction and the contour of the 
part. If unequal angles are used, the arm lines naturalty will not be parallel. 

When the incisions are made following the marked out Z pattern, two broad 
based triangular flaps are formed whose bases are opposite each other. These 
flaps are thoroughly mobilized, binding scar tissue beneath is removed as com- 
pletely as possible, and all bleeding is carefullj" checked. It will then be found 
that the extremities of the central incision draw away from each other bj" scar 
pull, the central line becomes longer and the angles become blunted. The flaps 
are then transposed and are sutured without tension with fine nylon so that 
their outer margins are in approximation and their tips touch the outer corners 
of the bases of the opposite flaps. The sutured wound is also Z-shaped, but the 
Z is turned through approximatety 90°, is elongated, and the central line of the 
original Z now lies transversely across the line of scar pull. Sometimes the tips 
of the flaps become cjmnotic after transposition. A few puncture wounds with a 
pointed knife may reliei-e this. Gentle massage toward the bases with the finger 
tips ma 3 " be useful. Compresses saturated with cold sterile normal salt solution 
ma 3 ' also help. 

The flaps should be handled with small sharp hooks to avoid injury to the scar 
infiltrated tissues. Flaps should be thick enough to assure adequate circulation. 
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but sometimes the tips of dense scar flaps will slougb, but this slough is usually on 
the surface and does little subsequent harm as far as recontraction is concerned. 

DRESSING 

The sutured wound is dressed inth a single thickness of gauze impregnated 
ivith 3% xeroform ointment over which is placed several thicknesses of dry gauze 
and a sterile seasponge thoroughly wrung out, or a mass of fine cotton waste. 
The whole is secured under even pi'cssurc by elastic adhesive plaster and a woven 
bandage. Loose stitches are removed on the third or fourth day and a similar 
dressing is replaced. All stitches are usually out by the 10th day. iMassage is 
started after three weeks and is continued for several months. 

COM.MENTS 

Limberg has demonstrated that the 60° angle between the central line of the Z 
and the arms will give the maximum relaxation, and it is advantageous to use 
this angle, if possible. However, angles as low as 20° can be used. The actual 
length of the central line and the arm lines, all of which should be equal, whatever 
angle is used, depends on the location of the contracture and on the condition of 
the tissues. These lines varj’ from 5 mm. in certain areas, such as the angle of 
the eye, to 15 or 20 cm. or more on the chest or abdominal wall. If smaller angles 
should be used, then the length of the incisions making the Z should be short. 
With the angles laid out properly, it can be detennined quite accurately before 
the incisions are made the amount of relaxation, which will be obtained. This 
can be computed by taking the difference between the length of the long and short 
diagonals of the parallelogram made by projecting lines across the bases of the 
triangles marked out by the Z, the short diagonal being the central line of the Z, 
and the long diagonal being the distance between the distal ends of the arm lines. 
The actual amount of relaxation, which can be obtained, varies between 50% 
and 100% of the length of the central line of the Z. 

Scar bridles, which are thin and reasonably soft, are utilized in making the 
triangular flaps. If the bridle is thick and rigid, then this portion is excised, and 
the margins are dran-n together nith a few temporary sutures. This sutured 
wound is used as the central line of the Z. If the scar is deeply grooved, the cen- 
tral line of the Z splits the groove lengthwise, and the flaps are formed just as 
when a web is present. 

UTen the Z-incision, either single or in series, is used on the fingers or on the 
mist or in any regfon where there is scant tissue to bring in from the sides, then 
the flaps should be short. Morestin was the first to use Zs in series. 

The use of multiple Zs in long contracted scars is very helpful. These Zs may 
be in continuous series, or an area of scar may be left between single Zs or be- 
tween Zs in series. There are numerous combinations of the method, but multi- 
ple Z-incisions are not being utilized, as yet, as much as thei- can be, or should be. 
When Zs in series are used, the flaps must necessarih- be short. Frequenth' when 
the Z-incision is made and the flaps are mobilized, the}- naturall}' transpose them- 
selves and fall into their new positions. Sometimes, however, it is necessaiy' on 
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account of the unequal scar pull on the two sides of a scar bridle after making the 
Z-incision to adjust the flaps by secondary incisions in, order to close tbewound 
and obtain the desired relaxation. The final sutured wound may be a double Z 
or some other irregular form of closure. In certain instances, the full amount of 
relaxation required is not obtained by the first Z-plastic. After six months has 
elapsed and the tissues have been softened and circulation improved by massage, 
etc., the same area can be further relaxed by a similar procedure, and this can be 
repeated, if necessary. This is particularly useful in growing children. 


SUAIMAnV 


the use of Z-shaped incisions with the transposition of the triangular flaps 
thus made, satisfactor3' and effective relaxation can be accomplished in contracted 
scars with bridles or webs or grooves. Scar flaps which would otherwise have to 
be excised are utilized and are transposed and sutured in their new positions, thus 
immediately closing the defect.” In other words, scar contractures are relieved 
by the utilization of scar flaps. In due time, after the relaxation is accomplished, 
the character of the scar itself changes, and it softens and improves in appearance, 
and becomes a useful factor in the final result. 

The method has for me greatly simplified the problem of scar relaxation, and I 
prefer to use it, in preference to skin grafting or flap shifting from a distant part 
in practically every situation in which it can be used. 

Unless one is familiar with the procedure and its possibilities, it is difficult to 
realize how' much permanent relaxation can be obtained by the Z-incision with 
the utilization of the transposed triangular scar flaps. 

The operative procedure in suitable cases is simpler than other methods for 
relaxing scar contractures; tissues are successfully utilized w'hich w'ould othenvise 
be discarded; the appearance of the area relaxed by this method compares favor- 
ably with that of other methods ; additional scarring of unscarred areas is avoided ; 
contractions can be permanently relived by this method which would be difficult 
or impractical to correct by skin grafting. I use the Z-incision constantly and 
have used it on every part of the body with excellent results, and as a matter of 
fact could not do without it. It is my considered opinion that the Z-incision 
with the transposition of flaps thus made is the most generally useful procedure 
for the relief of scar contractures, and for the readjustment of misplaced tissues, 
in the entire field of plastic surgery. 
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RELEASE OF CIRCULAR CONSTRICTING SCAR BA' Z FLAPS 
THOiUS W. STEVENSON, M.D. 

Practicallj' everj' scar coming to the attention of the Plastic Surgeon is either 
unsightly or interferes wAth function because it crosses a joint or skin fold. How- 
ever, there is occasionally seen a scar which encircles the trunk or an extremity. 
The resulting disability is generally due to constriction, particularly interference 
with circulation. 

Two tjTJes of circular constriction have been seen; congenital and traumatic. 
The congenital ones are more numerous and varied. The toes and fingers are 
most frequently involved and this defect is usually associated nith webbing and 
absence of one or more phalanges. Sometimes these are thought of as intrauter- 
ine amputations and the constriction rings therefore regarded as near amputa- 
tions. Faint white scar lines are often seen around the lower legs cf patients with 
these deformities of the toes. In my opinion these are \vrongly ascribed to 
intrauterine trauma or amniotic bands. There are too manj' other associated 
anomalies such as ankylosis or absence of several cervical spine segments, absence 
of pectoral muscles, or deformities of the scapula. It is seldom possible to explain 
these anomalies. 

A constricted digit presents a characteristic appearance. Near the base is a 
deep sulcus which may extend do\\Ti to bone. The distal part is usually red or 
dusky compared wth normal surface color. This indicates interference ndtb 
return of venous blood. In the example being presented there was also lack of 
adequate arterial supply and absence of nen'es or muscles passing through points 
of constriction. 

hen this patient was bom in 1936 he was found to have webbed fingers lack- 
ing one phalanx each. Several toes of the right foot were absent including the 
great toe, and a bulbous remnant of the third toe was encircled by a deep ring. 
There were two faint scar lines around the right leg without depression. Just 
below the left knee was a sulcus e.xtending to bone on all sides. A similar ring 
was present just above the ankle. The os calcis and heel pad were present but 
the anterior part of the foot was absent. 

When I saw this patient in Januarj- 1938 an attempt had been made to relieve 
the upper constriction by a circular excision and suture of the skin as an end to 
end anastomosis. As e.xpected the constriction returned to its original condition. 
Distinct differences in surface temperature were noted; the thigh was normally 
warm ; the calf was cool and the foot cold. Because of the weight bearing possi- 
bilities of the heel it was decided to attempt improvement of the leg rather than 
to amputate it. Three Z flap procedures were done on the upper ring at intervals 
of two to three months. The skin and bone were the only structures continuing 
through the constriction, and at the time of the pre\-ious circular excision all circu- 
lation to the lower part must have passed through the bone. After the second Z 
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Fig 1 Congenital Constriction Rtkqs — #1 



Fig 2 Congenital Constriction Rings— #2 

Upper ring partially rclic\ed b> Z flap 
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the calf was less edematous and was warmer. After the ankle had been repaired 
the foot was warm. 

The boy has been able to develop good tliigh musculature. He wears a 
built-up shoe and brace strapped below the knee (see pigmented pressure area on 
lateral surface of leg). He runs, skates and rides a bicycle. The heel pad bears 
full weight without trouble and function is far better than could be obtained by 
means of an artificial limb. Gradually he has regained sensation down to the 
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Fio. 5. Cicatrical Consthiction Ring of Left Thigh— )!J3 and S4, Side View before 

anU after Z Flap 


The second case is an example of a constricting scar due to trauma. This pa- 
tient suffered a severe burn of the thighs and buttocks when she was 4 years old. 
When operated upon m 1939 she was 30 years old. She sought care at this time 
because of recurrent ulceration in the bottom of the constriction, increasing edema 
of the leg and numbness of the leg. AATien first seen there ivas an e.xtensive 
cellulitis of the gluteal region. ^Vhen this subsided the gluteal scars were excised 
and the wounds covered by split grafts. This did not relieve the anterior con- 
striction so in August 1939 a Z flap procedure was done. Both flaps contained 
scar tissue which prevented a smooth post-operative scar, but the general contour 
of the thigh was restored and the constriction relieved. 




RBCONSTRUCTIOK OF THE CONTRACTED AXILLA» 

LEOK E. SUTTON, MX). 

Scar contractures of the axilla frequently follow bums involving this re^on. 
The most common method of reconstmction consists of sUtting the contracture 
bands transversely and inserting a split graft or a flap from the chest, abdomen, 
or back. The purpose of this paper is to present a procedure designed to obtain 
complete relaxation of the contracted axilla in one operation without the use of 
skin grafts or flaps from a distance. 

Since the advent of the Dermatome and other devices which simplify the cut- 
ting of skin grafts, there has been an increased tendency to apply grafts when 
other methods might g^ve better results. In the face, where appearance is as 
important as function, grafts or flaps should never be applied until all available 
adjacent skin has been utilized. Below the neck, where function is the first con- 
sideration, the same mle applies. 

Contractures about the joints can often be relaxed by means of the “Z” plastic 
with or without the addition of a split graft. If tendons are exposed, a flap must 
be considered instead of a graft. If relaxation is not complete, scars.tend to 
crack and become ulcerated, motion is Umited and muscular and bonj’’ develop- 
ment retarded. Complete relaxation rvithout too much delay is especially 
important in children. ’ It is usually possible, however, to delay reconstmction 
long enough for the scar to fade, soften and stretch. 

After a deep bum of the axillary region has healed, with or without grafting, 
the scar or grafts contract, hmiting abduction usually below the shoulder level. 
After six months or a year, if free use of the arm is permitted, the scar tissue will 
stretch producing a web from the chest wall to the arm which, in time, possesses 
fairly good circulation and may be utilized in the reconstmction. Even in chil- 
dren, it is usuall3^ possible to obtain complete relaxation after the lapse of a j’’ear 
without damage to muscles, nerr^es or vessels. Scar tissue which has softened 
and stretched will not contract when shifted if no necrosis of the flaps occurs. 
New contracture bands will not be produced if the flaps are shifted across the lines 
of pull and the new sear lines are staggered. Necrosis of scar flaps may be 
avoided bj* cutting tluck, short, wide, roundpointed flaps, handling them care- 
fuUj' and suturing without tension. It is much easier to split the axUlaty web 
transr-erselj' and applj' a Dermatome graft. This maj"^ be necessarj' when the 
web is short or if reconstmction must be done before the scars have softened and 
stretched. However, verj' tWek grafts maj' not take completely. All grafts 
shrink and the thiimer grafts maj’ shrink so greatly as to almost produce the 
original condition, making a later operation necessarj' to obtain full relaxation. 

The “Z” plastic is of great value in increasing the distance between two points. 
In the axilla, the “Z” pinciple is often difficult to apply throughout because of 

' Read at the .\imual Meeting of the American Society of Plastic and Reconstructive 
Surgery, New York City, October U, 1945. From the Division of Plastic Surgery, Syracuse 
University College of Xledicine and University Hospital. 
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the width of the scai’ web and the fact that angles change when incisions are made 
and tension is relieved. In the present series of cases, inter digitated flaps have 
been more useful than the “Z” method which has been emplojmd only at the ends 



Fio. 1 (Case 1). BvnffED in Mai 1938 
Early grafting done elsew here. Preoperative Photo September 1939 


Fig. 2 (Case 1). Result 2 Months after Plastic Operation Done in November 1939 

of the scar web to avoid the unsightly puckering tihich tends to occur at those 
points. 

OPERATIVE PROCEDURE 

With the aim held in abduction, an incision is made along the free edge of the 
axillary scar web from the arm to the bodj^ wall. Dissection is carried dotvn mid- 





RECOXSTRUCTIOX OF COXTRACTED AXILLA 


45 



Fig. 3 (Case 2). Bcrnep in February 1940 
Photo shows condition in Septembei 1940 before operation 



Fig. 4 (Case 2). Three Months after Ixterdigitatiov of Flaps doke in 
September 1940 


way between the flaps to the deep fascia on the arm and chest wall. Dissection 
of the apex of the arilla is completed after the flaps have been split to allow better 
exposure. The anterior flap is then incised from the free edge of the web to the 
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apex of the axilla, the incision extending somewhat beyond the edge of the pector- 
alis major muscle. Two similar incisions are made in the posterior lamella to 
produce a flap which will fit into the opening created by the previous incision. 



Fig. 5 (Case 3) Conthacturb of Axilla Resulting prom Burn in November 1941 



Pig. 6 (Case 3). Six Months after Plastic Operation Done in May 1945 

This posterior flap should be wide enough to cover the apex of the axilla and long 
enough to e.xtend well over the free edge of the pectoralis maior7 These incisions 
open up the axilla so that the dissection may be safely completed. Most of the 


EECOXSTETJCTIOX OF COXTR-iCTED AXILLA 


47 


axillarj' fascia and all deep scar tissue must be removed, exposing tbe axillaij" 
vessels and nerves if necessai:^'. The intercosto-braclual nerve may be sacrificed. 
The edge of the latissimus dorsi posteriorlj^ and the pectoralis major anteriorly 



Fig 7 (Ca.se 4) Resth-t op BijRS in Febrcart 193S 
Photo taken June 1940 



Fig. S (Case 4). Comiitiok Two Months after Operation 

should be exposed and the deep fascia over these muscles removed if it is tight 
when the arm is abducted. As the dissection proceeds, the arm should be slow ly 
abducted to the full extent. If the muscles are tight, it may be necessarj' to nick 
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the tendons of the pectoralis major and latissimus dorsi. Dissection should con- 
tinue. nntil all tension is relieved, further skin incisions are so placed that 
alternating anterior and posterior flaps will be formed, the flaps on one side 
fitting into the angles between the flaps on the opposite side of the chest and arm. 
The angles into which the flaps fit may be widened by short, diverging cuts at the 
apex of the angle with excision of the intervening tissue. The points of the flaps 
are then trimmed to fit and sutured in place. 

POST-OPERATIVE CARE 

The axilla is drained for forty-eight hours through a posterior stab wound. 
The arm is dre.ssed at the side with the elbow at ninety degrees and is not ab- 
ducted until the skin is healed, from two to three weeks. Paralysis of the extrem- 
ity may follow improper dissection, sudden or forceful abduction, or tight dressing 
around the arm or of the arm again.st the bod}". Use of the arm should be 
encouraged as soon as healing is complete. Hanging by the hands from a bar 
placed in a doorway will hasten return of function. 

Tw'elve cases of axillary contractures are presented. The method outlined 
above ivas used in these cases attaining complete relaxation in one operation 
ivithout the use of skin grafts of flaps from a distance. 



EARLY COVERING OF EXTENSIITE TRAUMATIC DEFOR^IITIES 
OF THE HAND AND FOOT' 

JOSEPH J. McDOXALD, M.D., axd JEROME P. WEBSTER, M.D. 

From the Division of Plastic Surgery, Department of Surgery. Presbyterian Hospital and 
College of Physicians and Surgeons, Columbia L niversity. A<rir \orf:, A. 1 . 

To convert an open wound into a closed wound as soon as possible is a funda- 
mental surgical principle. In the treatment of traumatic deformities of the hand 
and foot this objective is second in importance onh- to life-sardng measures such 
as the treatment of shock, control of hemorrhage, and the investigation of poten- 
tially serious injuries of the head, chest, and abdomen. 

VTien no complicating factors are present, the surgeon’s primarj' objective 
should be the early closure of the wound by the most practical means at his dis- 
posal, and even when associated injuries of a serious nature are present, the same 
objective should be sought as early as possible. MTien it is impractical to close 
the wound immediately, primarj- healing can still be attained in many instances 
by secondaiy closure within a period of several days. Speaking from wartime 
experience, Colonel ChurchiU (1) has aptly termed the interval from four to ten 
days following injurj- as the “golden period” for wound closure. 

The penalties for neglect in covering open wounds of the hand and foot are 
frequently permanent and costly. The loss of skin usually exposes fascial planes, 
tendons, nerves, and bone and joint surfaces. Failure to cover these raw areas 
at an earlj' date may condemn the patient to a long period of healing with the 
formation of granulation tissue, contracture, sloughing of tendons, osteomyelitis, 
and suppurative arthritis. Treatment is markedly complicated and prolonged 
if this sequence of events is permitted to occur, and disability may become per- 
manent. Later reconstructive measures in these cases may bring about satisfac- 
torj' results, but repair is more difficult and function may be reduced. Some of 
the problems arising under such circumstances are illustrated by the following 
case (operated by J. P. AV.) : 

Case 1. X. T., Xo. 6515Jt, a si.\ j'ear old schoolboy, sustained a severe crushing injury to 
the right hand on December 13, 1^0, when he was struck by a trolley car. Initial treatment 
was administered at a nearby hospital. The index linger was crushed and partially dis- 
articulated, the third, fourth, and fifth fingers had been amputated at the distal half of the 
proximal phalanges, and the skin was avulsed from what remained of these fingers and from 
the adjacent portion of the dorsum of the hand. The palmar skin was avulsed back 
to the distal flexion crease. primary irrigation and debridement was done and the wound 
allowed to granulate. During the ensuing weeks several attempts were made to hasten 
healing with the aid of small deep grafts. Later he was referred to the Presbyterian Hos- 
pital for reconstructive surgery. 

hen first seen in the Plastic Surgery Clinic, .Vugust 15. 1941, eight months after injury, 
the stumps of the four amputated fingers of the right hand were bound together by a conical 
mass of scar tissue with a small ulcer at itsapexffig. 1. No individual motion of these 

fingers or their metacarpals was possible. .Mthough the thumb was not involved, the 

' Presented before the .American Societv of Plastic and Reconstructive Surgerv, October 
12, 1945, New York. N.V. ' ' 
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grasping ability of the hand was greatly reduced, and the scar epithelium over the slumps 
of the fingers was thin and tender. 

A program of reconstruction was then undertaken, using a pedicle flap from the abdomen 
to replace the scarred stumps (fig. 1, C). The raetacarpals were then separated in succes- 
sion, by deepening their webs with inserts of split skin grafts, thus increasing the apparent 



Fia. 1. TBAOTfATic Awputation of Fingers by Trolley Car Wheel 
(A) X-ray and (B) surface views of scarred hand eight months after injury with yet 
unhealed ulcer at apex of conical stump. (C) After transfer of abdominal pedicle graft and 
separation of fifth finger. (D) X-ray after interdigitation of remaining fingers. (E and 
P) Completed reconstruction showing improved function and apparent length added to 
fingers by the splitting of the metacarpals. 


length of the fingers and improving their mobility (fig. f. D-Fj. The reconstruction en- 
tailed four hospital admissions over a period of 15 months. Thus, for a period of nearly 
two years the patient was markedly handicapped by his injury and forced to miss consider- 
able time from school. Much time could have been saved and the permanent disability 
might have been less, if early covering of the original wound had been accomplished. 
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Such complications can be largely eliminated if, after careful debridement, 
early covering of the denuded areas is done. A number of techniques are avail- 
able to the surgeon and a method applicable to the individual case at hand should 
be selected. Where viable skin flaps remain, and these can be closed by suture 
without undue tension, this is the simplest and most practical means. For 
covering larger denuded areas a split thickness skin graft can be used and may 
afford an adequate permanent covering, particularly when the exposed tissue is 
predominantly fat or muscle. In instances where joints are opened and nerves, 
tendons or bone fragments exposed, such structures can sometimes be covered 
by shifting an adjacent flap of healthy skin and fat, and the bed of this flap then 
covered with a split skin graft. 

For wounds with extensive loss of surface tissues which would ultimately re- 
quire pedicle flaps to afford maximum restoration of structure and function, it is 
often possible to apply an immediate pedicle flap, particular!}’' in cases of hand 
injuries, and thereby effect a marked saving in time. When the immediate use 
of a pedicle graft is not practical, early closure w'ith a free graft should be done, 
for even in cases of e.\posed joints, bones and tendons, a good take of a split 
thickness graft can often be attained. With early healing by means of a split 
graft, the replacement with a pedicle flap can soon be safely carried out. 

When concomitant serious injuries to other parts of the body make it necessary 
to postpone definitive treatment of the hand or foot injury, or ■when the local 
injury is so extensive that gangrene or infection is feared, closure of the 'U'ound 
should be delayed, and the immediate local treatment limited to debridement of 
non-viable tissue and the application of a non-adherent pressure dressing ■with 
immobilization. Chemotherapy, particularly the use of penicillin, is an impor- 
tant prophylactic measure and should be instituted. After four or five days, if 
there are no signs of infection, and with the patient out of danger, tissues still of 
questionable inability may be excised and the ■u'ound then covered with a split 
skin graft or a pedicle flap. With extensive local damage and marked contamina- 
tion this procedure may prove the safest and most satisfactory. 

The following group of cases is presented as examples of the above techniques: 


I. E-XROY COI’ERING WITH SPLIT SKIN GRAFTS 

Case 5, C. F., Xo. 67S359, a twelve year old school boy admitted to the Presbyterian 
Hospital March 17, 1945, with a fresh crushing injury of the left hand which had been run 
over by a trolley car. There was a traumatic amputation of the fourth and fifth fingers 
near the base of the proximal phalanges. The skin was avulsed from most of the third 
finger and part of the second finger and from the distal half of tbe dorsum of the hand. 
The web between the thumb and index finger was deeply lacerated. The proximal phalanx 
of the third finger was fractured and there was a compound dislocation of its metacarpal 
phalangeal joint (fig. 2, A-D). 

Because of a questionable skull fracture and associated head injury, the immediate 
treatment of the hand injury was limited to debridement of the wound, suture of the loose 
skin flaps, and immobilization with a fluff -gauze pressure dressing. Oral sulfadiazine was 
started. The patient remained afebrile and no signs of cerebral damage appeared. On the 
fifth day after injury , under general anesthesia, the wound was exposed and “redressed with 
skin" using a split thickness graft from the right hip (fig. 2, E-F). A satisfactory take of 
the graft was obtained and on the eighteenth day after injuiy he was discharged from the 




Fig. 2. Traujiatic AirrUTATion op 4th and Bth Fingers bi Trollei Car Wheel 

(AandB) Appeal ance of fresh Hound upon admission to the hospital (CandD) After 
debridement and suture of loose skin flaps (E) At the time of skin grafting five days after 
injury (P) Appear.vnce of skin graft 10 days later (G, H, and I) Siwveeksaftermjury. 
(J and K) Aftei revision of ulnar side of hand and Z-pIaslic on neb between thumb and 
inde\ finger 

In contrast to case 1 , this p.vtient nith a comparable injury required only 24 days in the 
hospital for initial and definitive care In .addition to a marked saving m time, c.irly 
closure of the wound alTorded him a maximal saving of tissue and function 

The following case, opeiatcd upon by Dr. R. H Cliffoid of the Plastic Suigery 
Sei vice, illustiates the use of an imniecliato split-thickness graft on a fresh wound ; 
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Case 3. H. C., Xo. 5617SG, a six year old school bo 3 ' admitted to the Babies Hospital 
on Ma 3 ’ 24, 1945, with a fresh avulsing injur 3 - of the right foot which had been run over b 3 ' a 
truck in a street accident. The skin over the medial aspect of the foot and a portion of the 
lower leg had been abraded be 3 *ond salvage (fig. 3, A). Treatment consisted of debride- 
ment of the wound and the immediate application of a Thiersch graft from the thigh (fig. 
3, B), The graft took well e.xcept for a small area over exposed bone on the medial mal- 
leolus. A superficial sequestrum separated from this area after a few ^eeks, and spon- 
taneous healing then took place. The total period of disabilit 3 ’ was two months. Xo 
rerision of the wound was necessar 3 '. 

II. EARLY COTORIXG "UYTH PEDICLE GRAFTS 

The followTiig two cases were operated upon b\' one of us (J. J. AIcD.) under 
the direction of Dr. T. VC. Stevenson. 

Case 4- E. M., Xo. 779724, a fift 3 *-one 3 'ear old female \\ar plant emplo 3 ’ee, was admitted 
to the Presbs'terian Hospital on March 23, 1945, with a fresh traumatic amputation of the 
thumb and index finger of the right hand through the metacarpals. The hand had been 



Fig. 3. A^'trLsl^•G I^'JURY of Right Foot Run Over by a 1'rvck 

(A) Appearance upon admission to hospital shortl 3 * after injui^’. (B) Healed primar 3 ' 
Thiersch graft two months later, 

crushed in a machine used for pressing out torpedo fins. Skin was avulsed from the proxi- 
mal portion of the third finger and from the adjacent portions of the dorsum and palmar 
surface of the hand (fig. 4, -\~B) 

Treatment consisted of irrigation and debridement of the wound and the immediate 
application of an abdominal pedicle flap. Eighteen days later the pedicle was divided and 
the abdominal defect closed with a split thickness graft from the left thigh (fig. 4, c-F) 
The patient was discharged from the hospital 32 da 3 -s after injur 3 ’ complete^’ healed (fig. 
G-H). 


Case 5 H W , Xo 7S33S1, a thirteen 3 ear old school bo 3 ' admitted to the Presb 3 ’terian 
Hospital on Ma 3 - IS, 1945, with a fresh explosion injur 3 ' of the left hand. The injur 3 ' bad 
been caused b 3 ' the explosion of a test tube containing red phosphorus and potassium chlo- 
rate The terminal portun of the index and middle fingers had been blown off, and the soft 
tissues avulsed from the proximal portions of these fingers and from the terminal portion 
of the thumb The first metacarpal wasfractured near its base and its shaft displaced into 
the palm The web between the thumb and index finger had been deeph’ split and the 
adductor pollicis muscle largcl 3 destrov’ed There were lacerations in the palmar surface 
of the hand and on the volar pads of the fourth and fifth fingers (fig 5, In addition 
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there were numerous small puncture wounds of the right thigh, neck, and face caused by 
flying glass particles. Both cy’es were involved. 

Initial treatment of the hand injury consisted of debridement of the wound and the 
immediate application of an abdominal pedicle flap to the avulsed areas on the thumb, index 



Fio. 4. Tkaumatic Amputation of Thumb and Index Finoeb in a.n Industrial Accident 
(A) Appearance upon admission to the hospiUl with thumb and 
one shredded flexor tendon (B) After preliminary waslung and debr.demem ^1 
Abdominal pedicle flap which was applied immediately. (D-1 ) At time ol ui 
pedicle graft 18 days after injury. (G-H) Completely healed graft. 

and middle fingers (fig. 5, D). The lacerations of the face and right thigh were debrided 
and small parUcles of glass removed from many of them. Simultaneous treatment of the 
ocularTnjurres was carried out by the Department of Ophthalmology. Penicillin was given 
for a period of ten days. 
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Subsequent transfer of the pedicle graft of the fingers was carried out in four stages 
(fig. 5 , E-<j). The patient was discharged two months after injur3' with all wounds healed, 
though reconstruction was not 3'et complete. He was readmitted in September, 1945 , for a 
period of nine da3’s at which time the pedicle covering the index and middle fingers was 
divided to individualize these fingers. The patient was alread3’ able to make considerable 









Fig. 5. Avulsing Injury of Left H.vnd from Chemic.^e Explosion 

(A-B) Appearance upon admission to hospital shortl3* after injur3'. (C) Diagram show- 
ing extent of soft tissue loss and displacement of fractured mstacarpal of thumb. (D) 
Immediate abdominal pedicle graft. (B-G) Stages in division of abdominal pedicle graft. 
(H- 1 ) After separation of fingers and removal of e.xcess fat from graft. 


use of this hand. Two subsequent revisions were needed to complete the thinning out of 
excessive fat from these fingers (fig. 5 , H-I). 

B3' the use of earl3‘ covering of avulsed surfaces in the case it was possible to save the 
length and function of two fingers and the thumb, and thus avert a crippling deformit3’. 
Since the patient was a left-handed individual this saving was of even greater importance 
to him. 
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Iir, EARLl COVERING V'lTH A SPLIT GRAFT AND LATER REPLACEMENT 
"WITH A PEDICLE FL ^P 

Case 6 S. H.> No. 7G2S61 , an eight year old school bo}' admitted to the Fracture Service 
0 t le Presb> tcrian Hospital on October 30, 1944, Mith a fracture-dislocation of the ankle 



Fig. 6 Compound Avulsion and Fracture-Dislocation of Foot Which Had Been Run 
./ Over bi a Truck 

(A) Diagram of injury based on tracing from admission X-ray. (B) Diagram of injury 
after primarj' debridement and reduction of misplaced bones (C-D) Five daj's after 
injury shoiving application of split-thickness graft (E) Healed graft three weeks later. 

(F) Attachment of thoraco-abdominal pedicle graft to left wrist which w'as used as carrier. 

(G) Transfer of pedicle flap to replace split-thickness graft on dorsum of foot. (H) Show- 
ing method of immobilization and suspension used during 24 day period of wnst-to-foot 
attachment. (I) Foot at time of division of pedicle from WTist. (J) Healed pedicle graft 
ready for stabilizing orthopedic procedures 


and mid-tarsal joints of the right foot and an associated avulsion of skin and soft tissues 
from the dorsal and lateral aspects of the foot (fig. 6, A-B). The patient had been struck 
by a truck while running across a city street There was a fracture of the medial side of 
the distal tibial epiphysis. All mid-tarsal bones were in abnormal relationship to themselves 
and to the tibia, and all mid-tarsal ligaments were ruptured and their joints opened Raw 
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bone bad been planed o(J the tatus, calcaneus, cuboid, and third cuneiform. The e-xtensor 
digitorum longus tendon was gone at the musculo-tendinous junction, the extensor digiti 
breWs was missing, and the pcroneus tertius and brevis tendons were torn. The peroneus 
longus tendon was intact , as were the tendons of the tibialis anterior, posterior, and extensor 
hallucis longus. 

Immediate treatment consisted of debridement of the wound, reduction of the fracture- 
dislocations, immobilization by means of a Roger .Anderson apparatus, and application of 
a non-adherent pressure dressing. Penicillin was started and continued for twelve days. 

On the fourth day after injuiy the patient was seen in consultation by the Plastic Service. 
He was afebrile and inspection of wound revealed it to be clean. On the following day a 
split thickness graft from the left thigh was applied to the wound. Primary healing was 
attained and infection avoided (fig. 6, C-E). Four weeks after grafting the Roger -Anderson 
apparatus was removed and a plaster encasement applied. He was soon able to leave the 
hospital on crutches and was sent home for a period of two months to allow for firm hony 
union. 

In order to render reconstruction and stabilization of the foot possible, and to provide 
a more durable covering for the dorsum of the foot, it was decided to replace the thin graft 
with a pedicle flap. He was readmitted to the hospital in February, 1945, and a pedicle 
flap was raised from the right thoraco-abdominal region. Using the left forearm as a 
carrier, the pedicle was then transferred to the right foot (fig. 6, E-J). This required 
seven operations over a period of 12 weeks. 

He was then discharged able to walk with a special shoe fitted with a spring brace to 
overcome the tendency to foot-drop. 

He has sinte been readmitted to the Fracture Service and the tibilalis posticus tendon 
transplanted to the lateral surface of the foot. 

By early covering of this wound it was possible to salvage a maximal amount of tissue and 
to proceed rapidly with reconstructive measures. 

In comparing the management of these cases it is immediately apparent that 
proper treatment can be instituted only when the services of a surgeon trained in 
plastic and reconstructive work are available from the beginning. The impres- 
sion that the plastic surgeon can always be called upon later to salvageand restore 
the damage deseiwes contradiction. It is the policy at the Presb 3 *teriaa Hospital 
for the Plastic Service to be consulted on all emergency' cases in which there is 
loss of tissue, and by following this simple rule adequate earh' treatment is alwaj’s 
available for cases of the type herein presented. 

SUMMARY 

1. In dealing with extensive traumatic deformities of the hand and foot, the 
importance of converting an open wound into a closed wound as soon as practical 
is stressed. 

2. The complications resulting from neglect in early treatment are reviewed 
and an illustrative case cited. 

3. Several techniques involving the use of split thickness grafts and pedicle 
flaps to obtain early covering are discussed. 

4. Cases illustrating the application of these techniques arc presented. 

REFEREXCE 

1. CucBCHiLi.. Coc. Enw.i.RD D.; The surgical management of the wounded in the Mediter- 
ranean Theater at the time of the Fall of Rome. -Ann. Surg., 120: 26S-2S3 (Sept .) 1944 


LOSS OF COVERAGE OF THE PENIS, SCROTUM AND URETHRA 

DAVID \V. ROBINSON, M.D., KATHRYN L. STEPHENSON, M.D., and EARI, C. 

PADGETT, M.D. 

From the Surgical Department of the Universitg of Kansas School of Medirinr 

Loss of skin covering of the penis and scrotum presents difficult technical prob- 
lems of reconstruction. Careful consideration as to the time of closure and 
methods of repair must be given. A good functional result can be given in most 
cases if good judgment is used in planning the operation. These cases are rare 
but, as modern machinery has been developed in which cog wheels, etc., are 
installed, the percentage of cases seen are on the increase. 

A review of the literature, however, reveals that in the past only about fifty 
of these cases ha^'e been reported. Owens, in reviewing the literature in 1942, 
found thirty-four cases of penile, scrotal skin, and subcutaneous denudation of 
which thirteen were total losses. Of the total avulsions most of the accidents 
have been caused by clothing being caught in revolving machiner}' and thus 
tearing off of the skin of the genitalia by a rapid twisting process. Some large 
sloughs of this tj’pe have been associated with severe infections (figs. 4 a, b, c, d) 
or, following war injuries in particular, rupture of the urethra accompanied by 
extravasation of the urine may occur. In war time, bullets, shrapnel, etc., not 
uncommonly take off a part of the penile stnicture or even the scrotal structure 
but usually in these cases the amount of skin lost is not so striking as in cases of 
avulsion seen in civilian life. Especially in war injuries but also occasionally in 
civilian injuries the urethra may be partially destroyed. This further compli- 
cates an already difficult situation insofar as reconstruction is concerned. During 
the years of and since World War I (E. C. P.) and AVorld War II (D. W. R.) we 
have come in contact with some cases which represent most of the types of in- 
juries just mentioned. 

OUTLINE OF TYPES OF CASES LIKELY TO BE SEEN 

To establish orientation on this subject immediately, it might be well to 
itemize briefly certain conclusions. For the reconstruction of loss of penile skin 
covering alone two methods are applicable and depend somewhat on the extent 
of the damage. When the injury is incomplete one may obtain and surround the 
penis with a flap from the scrotum. A skin flap from the scrotum is fairlj^ thin 
and pliable and has the disadvantage only' of too much hair. A flap from the 
thigh or abdomen is too thick to be advantageous and does not e.\pand enough 
in the case of erection. Flaps from certain other parts such as the pubis have the 
disadvantage of containing hair. In some instances the disadvantage of exces- 
sive hair can be overcome by' the application of an electric current to the hair 
follicles. In many cases especially' when the loss of skin and subcutaneous tissue 
has been considerable, we prefer the application of a moderately' thick skin graft 
to gain coverage immediately'. As a rule, a second operation in which the skin 
graft is put on in tunnel fashion will have to be done so that sufficient skin sur- 
rounds the penis to allow easy' erection. These tunnel skin grafts are placed in 
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lengthwise fashion and sutures are placed over a stent so that as much new skin 
is applied as possible. This usually results in a good take because one is work- 
ing T\-ith a healed clean field after the primary coverage of skin. UTien this is 
completed, this method gives a coverage which looks nearlj" normal and the func- 
tion is good (fig. 7 a, b). 

' When both the penis and scrotmn are denuded of skin we have come to the 
conclusion that the method just described for covering the penis with a skin graft 
should be used as soon as possible. At the same time the testes should be im- 
planted on their respective sides beneath the skin of the thigh fairly well back and 
down as far as possible. In the lower end of the skin flap a bridge of skin and 
subcutaneous tissue is left to be cut about ten days later when the blood supply 
from the upper end to the flap is assured. This completes the first stage. At a 
second stage flaps are outlined over the buried testes with a base at the upper 
part of the flap, the lower part of the flap haring been entirely cut at a prerious 
time. Then, at the same or a later date if judged necessary, both flaps are tinned 
inward along with the covered testicles, vas deferens, and vessels if they have 
been uncovered. The areas from which the flaps are removed from the thighs 
are covered with split skin grafts. MTien the flaps are drawn together along with 
the inserted testicles a good scrotum can be rebuilt (figs. 6 and 7). 

In some cases one not only has a skin defect but part of the corpora may be lost 
and the urethra may be opened with a portion missing. In such cases it is neces- 
sary first to re-establish the urethra as one would do in a hypospadias operation. 
In passing we should like to emphasize that when one re-establishes a urethra the 
urine should be diverted. After a good many experiences in hypospadias opera- 
tions unless the hole is extremely small we have come to the conclusion that an 
intra-urethral catheter for canynng the urine probably does more harm than good. 
A catheter seems to excite the remaining urethra so that infection develops and 
opens up the sutured defect. In the case which we are presenting (fig. 5) a pos- 
terior urethrotomy was performed but a catheter was also placed in the anterior 
urethra. A favorable result occurred however, due to luck and not to good 
judgment. For the coverage and repair for loss of the cavernosa a little thickness 
is desirable and in such a case we believe a skin flap is superior to a skin graft. 

The question arises whether or not the eventual insertion of some cartilage 
beneath the skin flap is a procedure of value. We have not had anj- experience 
with the insertion of cartilage in such cases but the thought has occurred to us 
that it might aid in preventing the lateral curv'ature of the penis on erection. 
However, if the scar tissue is thoroughly removed and the sldn flap is a fairly 
broad one, lateral curvature maj' not be any great functional disadvantage. 
Fnimkin, a Russian surgeon, constructed some whole penises by means of a tubed 
skin flap in which cartilage was inserted. The cartilage was inserted down into 
the lower part of the corpora cavernosa which, when dilated in the erectile stage, 
gave some semblance of a functional penis although sensation in the glans was 
lacking. W e have had no experience with this particular operation but in certain 
cases where the whole penis is lost and one has sufficient time, as in the armv, we 
see no reason why this operation should not be attempted. The psychic reaction 
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of the patient would probably be improved even if the functional result were 
somewhat deficient. 

We have one case in which a circumcision was done. To stop bleeding during 
the operation a rubber band was placed around the base of the penis. The sur- 
geon forgot to remove the rubber band after the completion of the operation 
and the whole penis sloughed off. This occurred in a small child (case I). Noth- 
ing was done concerning the matter when the child was seen by the plastic sur- 
geon. This case ivas seen more than twenty j'ears ago and at that time the me- 
thod of Frumkin to which we have just alluded was unknowm Later when adult 
life was reached his operation might be applicable. 

Occasionally one sees a case in which a large stricture of the urethra of some 
length has formed due to injurj' or some lesion. There is no way to control com- 
pletely these long strictures. As a matter of fact, permanent urethral dilatation 
is often impossible even if carried on periodically. For the repair of this type of 
case we feel there is only one method which is permanent and effective. One 
must expose the urethra posterior to the corded stricture and sever the stricture 
internally. This procedure is followed by the insertion of a split skin graft over 
a stent which is fotmed according to the demands of the occasion. The skin graft 
is inserted anterior to the stricture. The posterior incision for location of the 
urethra is closed. The stent must have a hole for an exit of the urine. After the 
stricture has been completel}’ severed this will give a permanent functional result. 
This is a rather difficult procedure. One may have to close the entrance pos- 
teriorly at a later date but in the case we are presenting it was closed at the time 
of the operation and it remained closed because the tube which was inserted into 
the skin graft at the anterior part of the penis allowed the urine to come out 
through it. We have not seen this method of preventing a stricture described 
before. We believe the method has a distinct usefulness in certain cases 
(case 12). 

Immediate coverage should be the objective. Due to the general condition of 
the patient, the presence of infection or a long time interval between the receipt 
of the injury and the opportuuify for therapy, the ideal treatment cannot always 
be obtained. In such cases it is .necessary to obtain a satisfactory granulating 
base which may be accomplished by the application of wet dressings saturated 
with saline or boric acid. Before applying a skin graft to a granulating penis 
the same principles are used for preparation as are used on othei wide granulating 
areas of the bodj\ The granulating surface must be thoroughly prepared to 
accept the skin graft. In certain cases it might be wise to insert the penis beneath 
a pubic skin flap. This allows it to become clean and holds it in its outstanding 
position so that when the penis is uncovered one has a clean field upon which to 
apply the skin graft which will make the percentage of good takes run a much 
higher avarage. As stated, we think it well when the testicles are uncovered to 
insert them beneath the skin of the inner thigh. This holds them in position, 
allows them to maintain the blood supply and prevents infection and the de^'elop- 
ment of contracting scars. .iSt this time, the use of penicillin as well as the local 
application of tyrothricin should aid in cleansing the urine and preventing the 
spread of local infection. 
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If the urethra is not involved, catheter drainage with a Foley catheter may be 
sufficient: "When one is trying to build a new urethra, however, we believe 
posterior urethral drainage is of great value as it prevents the urine from involv- 
ing the anterior sutured defect. As to the matter of dressing after the operation, 
we believe that the penis should be turned over the pubic region. A suture is 
placed through the glans and the glans is sutured to the abdominal skin. After 
this a pressure dressing of the type used for split skin grafts on freshly denuded 
areas in other regions is applied. We usually use a large marine sponge both 
laterally and above the anteriorly fixed penis, utilizing a verj’ tight gauze roll 
applied as a spica dressing. WTien these sponges become dry they act as a cast, 
movement of the penis is prevented, and priaprism can hardly occur as there is no 
room for expansion of the penis. Whether sedation with barbiturates, bromides, 
or chloral hydrate is of great benefit is questionable. But thej’ should be put 
into practice if priaprism is troublesome. We note that recently stilbesterol has 
been given with good results. 

A general list of cases seen may be brieflj'’ tabulated : 

(1) A two year old boy, a patient referred later to Blair (1923) had had a circumcision, 
-■t rubber band placed about the base of the penis to prevent hemorrhage was not removed 
following the operation. The result was a complete total slough of the penis. 

( 2 ) Xn about I92S a patient was seen in consuitation who compiained of the' glans penis 
being so tender that it was impossible for him to walk without his clothing causing un- 
bearable pain to the glans. Previously, he had had a circumcision which uncovered the 
glans. Because of some complications which did not concern the operation, he was sent to 
Dr. Blair who lowered the skin of the' penis over the glans and placed a circumferential skin 
graft on the denuded area about the upper part of the penis. After the operation Dr. Blair 
sent us photographs and reported that the man had obtained a good functional result. 

(3) -At the University of Kansas Hospitals this past year, a five year old boy was seen in 
the emergency room for laceration at the base of the penis. Several hours prior to admis- 
sion he had tied a string around his penis attaching the other end of the string to the bed 
post. He then fell out of bed. The skin was removed from his penis save the attachment 
at the glans. Dr. Stephenson resutured the skin. The result was good (fig. 1). 

(4) -A 23 year old soldier was wounded December 1, 1944 by shell fragments, (D. W. R.) 
Buffering a penetrating wound of both anterior thighs and the penis, partially severingthe 
glans from the shaft. Both corpora cavernosa were cut through and the glans was hanging 
only by the intact urethra and partially severed corpus spongiosum urethrae. The skin of 
the distal halt of the shaft was severely lacerated and detached from two-thirds of the cir- 
cumference but was suable. Eight hours after injurj- under ether anaesthetic, debridement 
of the wounds was carried out. The penis was cleansed, clots removed, and the thrombosed 
nonviable ends of the corpora cavernosa trimmed back to active bleeding. The loose skin 
of the shaft w-as trimmed of its dirty margins which were sutured, employing some shifting 
to effect complete closure. The glans was sutured to the corpora cavernosa with 00 plain 
catgut emploj'ing mattress hemostatic sutures. The wound was dressed with vaseline 
gauze pressure dressings. A catheter was not inserted. The soldier voided well from the 
first few hours and, surprisingly, the skin and glans were entirely viable and of good color 
and appearance at the first dressing. On the fifth postoperative day he was evacuated 
in good general condition. 

(5) A 30 year old soldier on .April 2S, 1945 suffered a penetrating wound from a shell 
fragment entering the left upper inner thigh at the perineal juncture (D. W. R). The left 
common femoral artery was lacerated producing a large hematoma in the upper thigh but no 
active bleeding when first seen. There was a severe laceration of the penis at the mid shaft 
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with complete severance of the left corpus cavernosum and a partial laceration of the corpus 
spongiosum urethrae but the urethral mucosa was intact. An operation was performed 
under ether. Twenty-four hours after injury' debridement of the wounds was carried out. 
A primary anastomosis of the lacerated common femoral artery was performed using 0000 
black silk, a solution of heparin and saline flushing out the arterial ends before suturing. 
The corpus cavernosum and spongiosum were sutured with plain 00 catgut, a catheter being 
in place in tlie urethra during the repair. Postoperativelj' the patient did well. Although 
w'cak at first, posterior tibial pulsations were felt full and strong by the fourth day. The 
penile repair was in good condition and the soldier was evacuated May 3. 

(6) In 1936 a man came in wiio had had the skin removed from his penis and a part of his 
scrotum. A surgeon previously had implanted the penis beneath a pubic skin flap The 



Fig. 1. The suture line of the laceration around the base of the penis following the in- 
judicious tying of a string 

There is very little tissue loss here (Case 3). 

penis protruded upw'ard and had circumferential dimensions of astounding and unusual 
magnitude. The problem was to get a penis of reasonable size with dependent protrusion. 
Most of the pubic flap w as removed to get rid of the thickness. By the use of a thin scrotal 
flap the penis w’as recovered. Erection was normal. A j'car later the man became a 
father. Some hair^ remained on the penis I wanted to remove it with an electric current 
as he had little sensation in the flap at first He demurred, however, stating that the 
result wms good enough for all practical purposes (fig. 2 a, b,c, d) 

(7) In 1917 in World War I (E C P.) a Lieutenant in the Medical Corps W'as sitting 
having a bowel movement when a piece of shrapnel blew off ins penis As he had been 
married only three days before going overseas his mental state was disturbed. He began 
to take morphine and finally disappeared. Frumkin's procedure possilily would have been 

of value for this medical officer , , , , 

(8) A soldier in AVorld War I (E C P ) had a shrapnel w oimcl w Inch opened Ins buttocks 
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Fig. 2. (a^ The large scar across the lower abdominal wall demonstrates the donor site 
of the large pedicle flap seen wrapped around the shaft of the penis. The patient came to 
us like this the flap operation having been performed elsewhere, (b) Holding up the penis 
in full extension demonstrates the great bulk of the flap on the ventral surface, (c) The 
final reshaping and cutting down of the abdominal pedicle graft gives a much better re- 
sult. (d) Lateral view shows a fairly even distribution of the pedicle graft. (Case 6). 


and rectum and removed the left one-haU of his penis but glans was preserved. He was 
placed in a water bath to clean off his buttocks and rectal nounds. Xo operation was done 
on his penis. If seen at present we believe he would be an example of a case which should 
have a skin flap applied to the lateral side of the penis after closure of the urethral opening. 
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Finally a cartilage implant sliould prevent some lateral deviation. At that time such 
suggestions did not occur to the surgeons who attended him who were of the best 

(9) In October 1944 a 35 year old man came into St. Luke’s Hospital with avulsion of the 
skin of the entire length of the shaft of the penis except for the inner surface of the prepuce 
and the covering of the glans. Immediately Dr. Gaskins sutured the remaining ventral 
penile skin to the margin of the defect of the scrotum and pubic region. Later he developed 
a chordee on erection. To correct the chordee Dr. Padgett removed a fairly large sliding 
flap from tlie scrotum and after correcting tlie tendency to chordee the flap was applied to 
the ventral penis. The functional result W'as comparatively normal (fig. 3 a, b). 

(10) In 192S a 42 year old man entered the University of Kansas Hospitals with a severe 
slough of the scrotum and the lower abdominal wall. He had been affected with pediculosis 
pubis and in a moment of devotion his wife applied a lysol pack to his scrotum and pubic 
region. The pack was allow'ed to dry. The carbolic acid caused a slough of the total 



Fig. 3. (a) The denuded edematous perns on admission. The intact inner surface of the 
prepuce is not shown in this photograph, (b) The final result of suturing the preputial 
inner portion to the lacerated margin at the penile base and later adding a scrotal flap re- 
veals fairly adequate length. Function here although not quite perfect, is good and the 
tissues over the shaft are pliable. (Case 9). 

scrotum and large areas over the inguinal region. He developed a streptococcic septicemia 
from w'hich he recovered. After recovery his testicles could be seen protruding w'hen the 
gauze dressing w'as removed. A flap from the thigh was applied to rebuild the scrotum and 
skin grafts were applied to the denuded inguinal areas (fig. 4 a, b, c, d). The functional 
result was good. 

(II) This last year a man entered St. Mary's Hospital with a totally denuded penis and 
scrotum (Fig. 5 a, b). Dr. Gaskins who saw' him first placed the penis beneath the pubic 
skin and each testicle into its respective thigh (fig. 6 a). Later Dr. Padgett outlined a skin 
flap on each thigh containing each previously implanted testicle. The flaps had an upper 
base w'ith about one inch of the distal end not severed. Under local anaesthesia about ten 
days later the lower ends w'ere severed (fig. 6b). The color of the skin flaps remained nor- 
mal. About one week later both flaps including the testicles and vas deferens with its 
blood supply w'ere inverted centrally and were sutured together with interrupted sutures to 
form an ordinary sized scrotum (fig 6 c). A rubber dam drain w as placed postenorl 3 % The 
whole of the penis was removed from the pubic region and was covered w'ith a thick skin 
graft. Through the penis a Foley catheter w'as inserted. The penis was laid on the ab- 
domen W'ith the Bpica pressure dressing wdiich is described elsew'hcre. Over the areas from 



Fig 4 (a) The sloughs from the infection over the abdominal vrall, both inguiaal regions, 
left upper inner thigh, and anterior scrotum are separating folloTvmg the severe infection, 
leaMngadirtj graj granulating base (b) The sloughs are completed vith fairl} red, firm 
granulations readj for the reception of grahs The testicles are partially bared (c) Split 
skm grafts from the right anterior thigh have taken well on the abdominal wall and both 
groins The pedicle graft from the right upper inner thigh covering the anterior scrotal 
skin defect is healing in place and nea^l^ readj for sectioning (d) The scrotum has been 
reco\ered anteriorlj and the pedicle graft from the thigh cut and sutured to the lateral 
scrotal margin (Case 10) 
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Fig. 6. (a) The diagnosis of the initial operative procedure for rebuilding the scrotum 
demonstrates the implantation of the testes in thigh pockets. The shaded areas indicate 
the size of the flaps to be elevated later, (b) The thigh flaps containing attached testes 
and adnexa have been elevated and cut loose at the lower end with the upper end the at- 
tached base, (c) The thigh flaps are further rotated medially and sutured together in the 
mid-line making a new scrotal sac containing the testes. The shaded areas here represent 
the donor site which had been covered by split grafts from elsewhere. (Case 11). 


which the skin flaps were removed thick skin was applied. •'The “take” of the skin grafts 
described was total. Later he developed a small hole in his urethra at the scrotal base of 
the penis and he complained of a feeling of tightness in erection. Thcreiorc, in one stage, 
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a tunnel stent graft to four areas r^as applied (Dr. Gaskins) about the penis to give it more 
skin circumference. This was successful. Later Dr. Robinson successfully closed the 
small hole in the urethra. He used a posterior urethrotomy to divert the urine and also 
repaired the fistula over a catheter. To us this case represents the best and most successful 
manner in which a total denudation of penile and scrotal skin can be replaced (fig. 7 a, b). 
In this case the urethra also had a small opening. 

(12) In 1939 a 30 year old roan was admitted to St. Luke’s Hospital complaining of dif- 
ficulty in voiding for many years. Numerous dilatations and a circumcision had been 
performed to no avail. There was a stricture of the distal end of the anterior urethra. 
At operation the narrowed urethra was opened from" the meatus and a skin graft cut by the 
dermatome and vTapped around a catheter was placed through the opening. A perineal 
opening of the urethra was made during the procedure to facilitate the accurate placement 
of the stent graft but closed at the end of the operation. Urine then passed through the 
catheter. kVe believe that this method of correcting a urethra! stricture should be utilized 
mere often. 



Fig. 7. (a) The rebuilt scrotum is quite adequate and is of nearly normal appearance. 
The skin covering the shaft is pliable and non-constricting in erection, (b) With scrotum 
held up the donor sites of the pedicle grafts from the upper inner thigs are demonstrated. 
Split skin grafts from the abdomen cover the donor sites. (Case 11). 


SUMJtARY 

For minor loss of the skin of the penis a flap from the scrotum is often the most 
applicable procedure as the scrotal flap is thin and has only the disadvantage of 
containing hair which can be removed. For large and complete loss of the skin 
of the penis split skin grafts properly applied and in sufficient quantity will give 
the most satisfactory result as the skin is thin, can be made large enough to allow 
expansion of the penis, and contains no hair. In these cases the functional result 
is good and in one case at least we have records that the patient had a child after 
the operation. 

In reconstruction of loss of the scrotmn, skin flaps from the thigh are most 
applicable and the cosmetic and functional result is good. In rebuilding a penis, 
a cartilage graft as described may be of value. 

■\Mien the urethra is damaged the same principles are applicable as in the repair 
of a hypospadias and when part of the corpora have been destroyed a skin flap 
with some thickness is valuable. 
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A perineal urethrotomy for diversion of the urine should be done when the urethra 
is repaired. 

When there is a large stricture of the urethra there is nothing that will correct 
it except re-covering the internal urethra with a skin graft. Small strictures may 
be controlled by periodic dilatations. 

Anterior fixation of the penis to the abdominal wall with sponge dressings until 
healing of the sutured areas is complete is advantageous in preventing movement 
and priaprism. 
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THE CLOSURE OF SIOJLL DEFECTS 
RUDOLPH JAEGER, M.D. 

From the Department of Xciirological Surgerr/f Jefferson Medical College ct Hospital, 
Philadelphia, Pa. 

Cranioplasty, like surgerj' on the brain, has lagged far behind the reconstruc- 
tion of other parts of the head. There still remains some of the old superstition, 
even among medical men, that to operate upon or even touch the brain is danger- 
ous. Practically the only real hazard to operations on the brain is hemorrhage, 
and gradually the neurosurgeon has developed a technique to cope with this prob- 
lem that assures safety to the patient at the present time that is comparable to 
that of any other tj^pe of surgerj’. The problems of .shock, anesthesia and sepsis 
are ■with the surgeon always, but thej* are sufficiently well understood now to 
assure the patient of a safe and painless procedure, even though the brain itself 
may be attached to a scar in the scalp. 

Because skull deformity is so often associated with brain disorders by the 
laj-man, any conspicuous defect in the scalp at once advertises to all who may see 
that the person afflicted probably is “not all at home.” The average person is as 
sensitive about the appearance of the scalp as he is about his face, or perhaps 
even more so. AMiy then should a person go through life with an unsightly de- 
pressed scar in the skull? 


CAUSES OF SKULL DEFECTS 

The causes of defects in the cranium are trauma, neoplasm, infection, and con- 
genital malformation. Trauma in both civilian and militaiA- surgical practices is 
by far the most common reason for the loss of skull substance. It is a good sur- 
gical principle to discard all soft and bony tissues deprived of their circulation in 
the debridement of a compound or grossly contaminated wound of the head, 
except in rare instances where critical skin tissue such as parts of a nose, eyelid 
or ear must be saved for cosmetic purposes; even at the possible risk of grave 
infection of deeper parts. Wien the calvarium has been fractured it is not per- 
missible to violate this principle in debriding a wound. Abscess of the brain, 
brain hernia, meningitis, osteomyelitis and death are too frequently the penalties 
for neglecting this simple primary rule in the immediate care of head wounds. 

Benign neoplasms, usually meningiomas and osteomas, involve the full thick- 
ness of the skull and a large defect must be created to effect a cure. The skuU 
defect necessaril}’ remaining can sometimes be repaired immediatelj', but often 
the closure is more satisfactorily done at a second operation when the cranioplasty 
can be more thoroughly planned and at a time of election when the patient’s 
general condition is most favorable. 

Osteomyelitis of the skull must be cured by radical removal of the full thickness 
of the skull. Cranioplasty should be attempted in these cases only months after 
it is certain that the mfection has completelj^ died out. 


69 


70 


RUDOLPH JAEGER 


Congenital defection of closure occurs in all parts of the skull but most often 
in the midline at the occiput. These defects are frequently, associated with 
cranial meningocele, enccphalocele, and other congenital deformities. Closure 
of the defect is never attempted at the time of removing the protruding mass if 
the patient is less than two years of age. Most Of these defects are small and will 
close by themselves. 

WHY SKULL DEFECTS SHOULD BE REPAIRED 

Generallj' speaking, all skull defects should be repaired if they are unsightly, 
if they are large enough to pulsate, or if the patient worries about them. Oc- 
casionally resection of a scalp scar is necessary when it is painful but this is 
irrespective of whether or not an underlying skull defect exists. 

Cranioplasty of small defects can be done under local anesthesia without 
great risk so there is seldom a good reason for not repairing cranial depressions. 
The large ones must be repaired to prevent the unphysiological pulsations of the 
brain. There would seem to be no valid reason for not repairing any cranial 
defect that a patient is concerned enough about to consult a physician. 

MATERIALS USED FOR SKULL CLOSURE 

, It is useless to go into a detailed discussion of all the various materials that 
have been used in the closure of skull openings. Silver, aluminum, gold, animal 
bone, preserved cadaver bone, preserved cartilage, autogenous cartilage, celluloid, 
vitallium, plastic materials, heterogenous human bone, autogenous bone with or 
ivithout periosteum, stainless steel (figs. 1 and 2), and lastly, tantalum have been 
used extensively. Silver, aluminum and gold tarnish, oxidize or corrode in the 
body tissues and become irritating with a tendency to be cast off. Preseiwed 
animal or human bone, decalcified human bone or preserved cartilage become 
absorbed leaving only scar tissue which is insufficiently strong to preserve the 
contour of the skull. Celluloid and plastic materials are well tolerated by the 
tissues and are structurally strong but they are difficult to cut, shape and adjust 
to the defect. Gurdjian and Broivn (1) have described the technique for using 
“plexiglass” (methyl metha-crylate) in closing large skull defects. Vitallium 
has the same objection as celluloid and must be moulded to fit the opening per- 
fectly, which usually requires an operation to form the mold and a second one 
for securing the metallic plate in place. Geib (2) has described the method for 
using this material. 

Autogenous bone with its periosteum, stainless steel and tantulum are the 
materials best suited to fill large defects, while fresh living autogenous cartilage 
is more easily and perfectly shaped for locations requiring small pieces accurately 
carved for perfect cosmetic results, as around the forehead. 

There are certain well known facts concerning the burying of material in the 
living human bodj’’ that must be recognized by any surgeon attempting to 
perform cranioplasty: 

1. All insoluble, nonirriting materials (vitallium, stainless steel, tantalum. 




a b 

Fig. 2. (a)Dots pvtl*”" h’?r"' ov^'rlv'rr ir^racranial meningioma which hac 
to be sacrificed. S' lr..‘ \\ ;• .ii i****: -on * (b) Meningioma being removec 

resecting superioi ii: *c IN’.'i-'i:* i ‘unless steel plate prepared befon 

operation being inserted in skull defect. It rests on a shelf and is secured nith wires 
(d) Skin sutured over the stainless steel plate, (e) Steel plate in roentgenogram of skull 
(f) Appearance of head after stainless steel plate has solidly healed in place. 
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plastic and celluloid plates) are encapsulated by the body fibrous tissues and may 
irritate and work their way to the surface if shaip points or edges press against 
soft tissues. 



Fig 2e 


2. Soluble materials which contain no lining periosteal or osteoblastic cells 
(boiled bones, bone treated with alcohol, formalin or othei chemicals, animal 
bone, and chemically treated or dead cartilage) will be encapsulated and 
absorbed. 
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3. Bone transplanted in the same patient n-ill live and grow if the periosteum 
or periosteal cells are transplanted with the graft or if periosteum covers the 
graft The hone generating cells of the bone are kept alive bj' the serum in the 
■ttound, the same as skin transplants are nourished by the tissue against nhich it 
is applied. 

4. Fresh lu-ing cartilage has the power of staj-ing alive in the patient the same 
as skin and bone and does not require the covering with a surface membrane like 
periosteum. 

5. Infection and gross blood clot will cause the death of li\’ing cartilage and 
bone and prevent the sterile encapsulation of nonabsorbable materials. 



Fig. 2f 


AUXOGEXOUS BONE 

Fresh bone (fig. 3) with its periosteum from the patient’s tibia is probably the 
most satisfactorj' material with which to close a skull defect, prordded the opening 
is not too large or complicated in shape. Bone from the same indi\’idual com- 
pletely fulfills the requirements of being always available, sterile and able to 
regenerate sufliciently to furnish a solid protective plate. Furthermore, it can 
be trusted never to irritate or become infected and the older it gets the less likely 
it is to become loose or to be sequestrated. All other materials are in constant 
danger of becoming inflamed from blood home organisms, throughout the 
patient’s life. Xo metallic material has yet been discovered that is absolutely 
free from gradual chemical decomposition by the action of air or tissue fluids 
Moreover slightly projecting metallic parts are sure to irritate the overhung skin 
while bony points tend to round off and absorb, and depressions will fill in to 
conform to the configuration of the skull. Agam, the mental attitude of the 
patient towards foreign material must be taken into consideration. Mam 
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, Fig. 3. (a) Osteoma of occiput before operation, (b) After removal of osteoma and im- 
mediate cranioplasty b}' tibial grafts, (c) Roentgenogram of osteoma of occipital bone, 
(d) Immediate appearance of tibial grafts held in place by stainless steel wires, (e) Eight 
month s after operation the defect is smooth, soild and entirely covered with bone. 
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persons develop a marked psychoneurosis towards anytliing other than their own 
bone implanted in their beads. This is particularly true in young persons and 
those nith a neurotic disposition. Older indh'iduals are more stable mentally, 
therefore far less likely to develop mental antipathy to substances not of 
themselves. 

Bone from the outer table of the skidl is necessarily thin and not sturdy enough 
to scaffold across the usual depression. Wlren removed uith a chisel the thin 
bone chips tend to curl up at the edges with the periosteum on their concave 
surfaces. This may make little difference and such a chip uith the periosteum 
turned intracraniaUj' may be satisfactorily used to close defects less than li inches 
in diameter. 



fiG. 3d Fig 3e 


Eibs are rather narron and ser eral widths are required to fill the usual defect. 
Again the curves in ribs in tu o directions make them difficult to fit and hold in 
place. Then, the chest u ound is painful and a pneumothorax is more likely than 
not to be a complication in their removal. Bone from the ilium is not very 
accessible and it is difficult to shape. 

The anterior surface of the tibia is rvide, long and flat and is readily accessible 
u ithout unduly complicating the sterile set-up. If necessary, both tibiae n ay be 
used and sufficient bone can be obtained to fill almost any defect 

Scrupulous cleanliness must be maintained in bone grafting. The scalp must 
be shaved and cleaned thoroughly. Both legs are likewise prepared from the 
middle of the thigh to the toes. The skin overlying the skull defect must have 
softened up and thickened, so the circulation in it will be good when the grafts 
are co\ ered. If the defect is not filled immediarely after the injuiy- or during the 
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first week or two following, it is better to wait at least four months before doing 
the repair. If scars are present which are adherent to the dura and brain with a 
very thin la 3 'er of skin, it is better to do a preliminarj' skin and scar resection 
several months prior to the cranioplasty. Either excise the thin skin and scar 
completely, pulling the thick healthj' edges together or slide the skin together 
after excising the scar, from a spot well away from the defect. It may even be 
necessary to perform a skin graft to cover the skin defect left by moving the skin 
flap to cover the scarred area. It is imperative that there be healthy skin over 
any cranioplasty and time is required for the skin to heal and soften and the 
underlying dura to regenerate where it has been punctured. It is amazing how 
nature will gradually form a thick fibrotic dura from which the skin can be easily 
separated. It is best to prepare the skull defect site before removing the tibial 
grafts. Utilize, if possible, the old scar and improve its appearance. In reflect- 
ing the skin, alwaj's allow plenty of margin beyond the skull defect edge, at 
least f inch, and keep the scar within the hair bearing part of the scalp when 
possible. If the skin is thin over the center it is best not to run the incision 
through this thin area but to use a new incision well to one side of the center of 
the scar. Subcutaneous infiltration with normal salt or novocaine solution may 
make the layers more distinct and the dissection easier between the skin and 
dura. Cut the periosteum at the very[edge of the bone defect and reflect it away 
from the opening about j inch with a chisel. This will also permit the dura to be 
stripped the same distance from the under side of the skull. The bone edges 
should be smoothed and freshened mth rongeurs. 

The next step is to make a pattern from the now prepared opening. A piece 
of x-ray film from which the emulsion has been removed makes an excellent pat- 
tern. It is laid over the opening and the bone edge can be seen through it. 
A marking fluid (commonly used is carbogentian violet) with a cotton tipped 
applicator or toothpick marks the outline of the opening. The pattern can then 
be cut with scissors. 

The skin over the tibia is next incised down the middle of its flat side to the 
periostexun which is left in place. The periosteum is marked around the edge of 
the pattern with a knife. If the hole to be filled is large, it may take two or even 
three strips from the tibia. The cutting of the tibial grafts requires the use of a 
bone saw. For this purpose the Lucke circular saw is satisfactory. It can be 
sterilized in its entirety in an autoclave; it is light and easily handled. The 
grafts are kept in warm Ringer’s solution until they are used. They are shaped 
to fit the skull opening by biting the edges with a rongeur or by samng with the 
circular saw. It is unnecessary to lay the grafts on a beveled shelf of the skull 
edge. They can be held in place flush wdth the skull by means of stainless steel 
wires passed through several holes in the graft and skull edge, made with the 
Lucke electric bone drills which fit into the electric saw motor. The galea is 
sutured with silk or fine chromic gut and the skin with silk. A Penrose drain 
should be used for 24 hours to permit blood to drain from the wound. Fluid may 
collect beneath the skin for a week or two following operation in which event it 
should be aspirated through a large needle. 

The closure of bone defects by autogenous tibial bone grafts has been used on 



CLOSURE OF SKULL DEFECTS 77 

my neurosurgical ser\’ices in 49 instances. There was not a single wound compli- 
cation in the entire series, except in one patient who developed a thrombophle- 
bitis of the femoral vein as a result of the surgery on the tibia. All have had 
complete closure of the defect with a good cosmetic result. 

XIET.^LLIC PLATES 

Both stainless steel and tantalum are entirely satisfactory' for closing skull 
defects (3, 4, 5). Neither will corrode, tarnish or irritate the body tissues. 
Both will slough through the skin if a sharp point or edge presses against it. 
Stainless steel is tougher and more rigid than tantalum and is more difficult to 
shape. Once shaped and properly placed it is sturdier protection than tantalum. 
Scott and Wycis (6) have recently' described the reaction of the tissues to this 
metal, and the author reported its use for closing a large skull defect some years 
ago (7) . Tantalum is much easier to cut with tin shears but difiicult to bore holes 
through and polish because of its softness. Tantalum lends itself to being 
moulded because of its malleability and it can be made to fit into irregular 
depressions more readily' than steel. This method of moulding tantalum plates 
has been described by Woodhall and Spurling (5). 

The surgical technique in using stainless steel and tantalum is precisely' the 
same for repairing most defects. Prior to the operation a plaster of paris form 
should be made of the defect and the surrounding skull so as to x'isualize the entire 
contour of the skull. Usually' this requires the close removal of all the hair by' an 
electric clipper or razor. The hair stubble is covered with vaseline and the 
head is encircled with a thick towel held in place with a tight band of adhesive. 
With the patient sitting erect or semierect the ordinary' cast plaster is poured 
onto the top of the head about one inch thick. To accenuate the depresion in 
the defect area so as to more accurately' determine the bone edge, it is permissible 
and ad\'isable, where the indentation is not marked, to remove cerebrospinal 
fluid by' spinal puncture. Thirty' to 50 cc. of fluid may' be removed without harm 
to the patient. When the mold has hardened the inside is smeared with vaseline 
and plaster is poured into it. This forms a true reproduction of the skull with 
the defect in it. The metal is now shaped to fit the plaster cast making slight 
allowance for the thickness of the skin overlying the edges. By' using a “ball 
peen” hammer and pounding on the center of the metal it can be made to take on 
a convex shape that, with a Uttle experience, will perfectly' match the normal 
skull contour. 

Metallic plates are placed over the defects in two way's. The first and simplest 
method is to make the plate about 4 inch larger than the hole to be filled, and after 
reflecting the periosteum this distance, the plate is simply placed on top of the 
skull and held in place with short screws. The screw holes can be prepared in 
the metal prior to the operation and the bone holes made with the bone drill. 
The second method is to make the plate about J inch larger than the hole to be 
covered. With a sharp chisel, a shelf is made around the entire edge of the 
defect on which the plate rests. It can be held in place rrith wire of the same 
material as the plate. 

In both methods some fitting of the plate by' bending it and tiiiruning is 
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possible. The lay-on method is faster but the last described technique is the 
better of the two. It is a good idea to bore man}' holes in the plate to permit 
tissue to grow through them and to lighten its weight. These also permit 
easier shaping of the plate to the opening and permits fluid which collects beneath 
to run out beneath the skin. It is usually necessar}' to remove this fiiiid by 
needle puncture a fesv times. 

For the past seven years the author has repeatedly used stainless steel plates 
in repairing skull defects without once noting any sign of it causing irritation. 
1 have used stainless steel for wiring the skull closed and for securing bone grafts 
and stainless steel plates in place in countless instances without noting the least 
irritation from it. On re-opening the skull where this wire has been used, the 
wire is invariably found bright and shining. 

My experience with tantalum has been limited to one case where is was 
necessary to fill a defect too huge to be accurately filled with stainless steel or 
bone grafts. The experience of Woodhall and Spurling (5) with this material in 
79 cases and only four postoperative wound complications indicates that it is 
physically fitted to be tolerated by the tissues and is satisfactory in military 
surgery. However this metal has not stood the test of time in civil practice. 

SUMMARY 

All skull defects that are unsightly, pulsating or in any way troublesofne to the 
patient should be closed. The most desirable materials for covering skull 
openings is autogenic bone from the patient’s tibia. Autogenic cartilage or 
cranial chips may be used if the .defect is less than an inch in diameter. For 
rapid closure, as under war conditions or following time consuming preliminary 
procedures, tantalum or stainless steel plates are recommended. Huge defects 
must of necessity be closed with a metallic plate. 
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ELOXGATION OF THE NASAL COLUMELLA 

A New Operative Techxique 
CLAIRE LeROY STRAITH, il.D. 

Detroit, ilichigan 

Since Le^Monier first succeeded in closing a cleft palate in 1760, a great mam 
of the world’s foremost surgeons have devoted their talents to the improvement 
of cleft lip and palate defects. That results still leave much to be desired is a 
tribute to the difficulty of the problem. All modem methods of repair are a 
composite of the contributions of many men Ihung and dead. No one method 
is applicable to all cases. No technique, no matter how small, should be over- 
looked, for each advance means for some patients a more pleasing appearance. 

One of the common problems which plague the plastic surgeon is the flat ala 
and distorted nostril in single cleft lip surgery and the short columella with the 
flattened nasal tip seen in double cleft lips. The columella may be short actualh' 
or only apparently. We see a real shortening most typically in double cleft lips. 
Here the distance from tip to philtrum may be short out of all proportion to the 
size of the nose. This results in a marked flattening and broadening of the nose 
which is very disfiguring. In extreme cases the tip may be almost continous with 
the philtrum giving the nose a bifid appearance. The extreme is usually seen in 
new-boms and tends to be modified with growth. 

In single cleft lips the usual nasal deformity is a dropped flattened ala with 
horizontal nostril on the cleft side. In these patients the columella is really 
short on the cleft side in association with the flattended nostril. One could 
produce this effect on a normal nose by splitting the columella and suturing one 
side at a lower level. Blair attacked this problem by removing a crescentic 
section from the tip just above the nostril. Others, notably Erickson, Gillies 
and T. P. Kilner have vertically incised the columella and avanced the affected 
side upward. 

We also see indhdduals without clefts who have congenitally flattened noses 
associated with tin}’ nostrils. Here the ala skin comes down over the nasal tip 
and stretches across from ala to columella like a veil leaving a small round nostril 
below it. This is an apparent columella shortening. The distance from tip to 
philtrum is normal as is the nostril height if measured behind the veil. 

In the past the short columella of double cleft lip has been repaired by shifting 
the philtrum upward. This is done by the immediate or delayed methods. In 
the immediate method the philtrum is dissected free, immediately raised and 
folded on itself to form the columella. The lip is then closed in the midline over 
the premaxilla. This produces an acceptable columella and a good height to the 
nasal tip, but at the following expense. The lip itself becomes narrow and long 
with a tight midline scar. This is undesirable because in these cases it is always 
better to err on the side of greater width of the lip rather than greater length. 
Also the midline scar is unnatural and an upper lip without a philtrum always 
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attracts attention. There are other objections In males a columella made 
from the philtrum may grow hair. Also it is difficult permanently to anchor such 
a columella to the lip. 


Preserved 
ccrtiicqe, 
inserted 

if necessari^ 

as corrected 



Fig 4 



Fig 5 Fig 6 

Fig 5 Ti picm. Flattened Nostril and N asm. Tii- Seen in Single Cleft lip Patients 
Fig 6 The Lip Scar Has Been Excised, the Columella Elongated and the Nostril 
Lengthened bt the .Author's “Crossed Fuap” Operation 
Preseied cartilage i\as inserted to raise the left side of the nasal tip 

In the delaj ed method the lip if first repaired after the manner of Federspiel. 
The philtrum is incorporated into the lip and no lateral skin flaps are brought 
under the philtrum. With grotxth the philtrum becomes quite large. After 
several j ears the central portion of the philtrum is dissected free, but left attached 
to the base of the columella and raised to lengthen the columella. This method 
is an ad\ ance oi-er the immediate method in that, with grov th, the philtrum is so 
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Fig. 7. Aa in all cleft lip plastics the lip flaps have been brought together uith three 
figure of 8 nylon sutures, tied on the underside to relieve lip tension. The surface aas 
brought together with a subcuticular nylon suture. 








Fig. 8. Pbofile Vjew of Same Patient J^FTE^^ Cabtiiage Implant to the Nasal Tip 
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Fig. 9. Posx-OPEiuTira View 

Note similar size nostrils and normal nasal tip elevation. The lip scar is but slightly 

visible 



Fig 10. Typical Skix Web Oi'Ekhangij.g Upper Half of Each Nostril as seek ik the 
Double Cleft Lip Case avd Cokgemtal Flat Nasal Tip 
This “crossed flap” operation on each side seems the best solution for this problem 
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large that all of it is not needed to form a columella. Manj”^ excellent repairs 
have been produced in this way. 



/ 

Fio. 11. Post-operative Result following Double “Crosse^ Flap" Operation in a 

Double Cleft Lip Case 
The lip plastic v as done by the Federspiel method 



\ ' 

\ 

vv 

Fig. 12. Side View Shov ino the Elongated Nostril and Improved Nasal Tip in This 
Patient following the “Crossed Flap" Operation 

The shape of the piece slid up from the lip varies vdth different operators. 
It usually takes the form of a “V” as illustrated years ago by Brophy. In 1941 
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BroMU and ^IcDowell described a philtrum flap called the fleur de lis. This adds 
a small flap taken from the nasal floor on each side of the 

For some years the miter has experimented mth a procedure foimd to he 
useful in the correction of short columella real or apparent. It was noted that 
in manj' of these cases, while the columella was very short, the septum just a few 
millimeters back from the tip was of normal height. By doing a Z-plastic tj^pe 
of procedure on the ala margin and the tip at the upper angles of the nares, the 
nares are enlarged in their vertical diameters and the columella appears much 
longer. 


TECHNIQUE 

In single cleft lips a small vertical skin incision is made at the upper mner 
angle of the nostril. The incision should be slightly concave laterally similar to 
the curve in the normal nostril and to the same height. Another incision is made 
just inside the skin margin, across the upper part of the nostril from the ala to the 
columella and cormects with the first incision. This outlines a small flap of skin 
attached to the ala which is dissected from the underlying cartilage (fig. 1). The 
exposed cartilage is then removed lea\'ing the nasal lining. The lining is now 
incised along the alar attachment forming a flap of membrane attached to the 
septum (fig. 2). The flap of mucous membrane “B” is swung medialward, any 
excess is trimmed, after which it is sutured to the skin margin at the site of the 
original incision on the columella (fig. 3). The alar cartilage is properly trimmed. 
The skin flap is now turned into the nostril, trimmed and sutured to the lining of 
the ala ndth horsehair. If desired this procedure may be combined with the in- 
sertion of cartilage in the nasal tip to add to its height (fig. 4). 

The removal of a skin wedge from the nasal floor to narrow the nostril and the 
advancement of the ala toward the columella often improves the appearance of 
the nostril (figs. 5-9). 


COMMENT 

In double cleft lips the operation is repeated on the other side. This procedure 
may be done in children or adults. It follows by a few years the Federspiel 
repair of the double cleft lip. In children, if the case is borderline, it is perhaps 
uiser to wait for further grou'th so that the extent of the Z-plasty can better be 
gauged. In suitable cases in adults it produces very pleasing results with a 
minimal amount of surgerj' that can easilv be done under local anesthetic (figs. 
10 - 12 ). 

Some of the most pleasing results are obtained in the congenital flat nose ndth 
short columella. Here the Z-plastic done bilaterally lengthens the columella 
and gives the illusion of greater height to the tip. 

We also see patients with noses which are essentially normal and sjunmetrical 
except for the nares which appear as two small round holes on each side of the 
base of the columella. The tip skin comes donm as a veil on each side. In these 
cases the double Z-plastic enlarges the nares and exposes the full length of the 
columella with a minimum of surgical effort. 

Recently it has been brought to the writers attention that Joseph had used a 
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similar operation in the final stages of total rhinoplasty. Faced with a heavy 
excess of flap at the nasal tip with inadequate nostrils, he employed whatmight 
be termed the mirror image of this procedure. He outlined a flap with its base 
on the columella and swung the tissue into the nostril. The other flaps are 
sutured along the edge of the ala. It occurs to the author that this might leave a 
rough irregular edge to the ala. 

In conclusion the author feels that the Z-pIastic procedure is useful both in 
correcting the distorted nose associated with the single cleft lip and in elongating 
short columella of double cleft lip and in other nasal defoimities characterized 
by a short columella. It does not entireH replace other methods, nor is it 
applicable to all cases because no proceduie is applicable to all cases, but in 
suitably' selected individuals we believe it is a contribution. 



EDITORIAL 


It is wth great satisfaction that we introduce Plastic axd Reconstructive 
Surgery, the first journal to be devoted exclusively to the specialized fields indi- 
cated by its name. 

The -American Society of Plastic and Reconstructive Surgery was organized in 
1931. The objects of the Society were and are, as stated in Article I Section 2 of 
its constitution; 

“(a) To promote and further medical and surgical research pertaining to the 
study and treatment of congenital and acquired deformities. 

(b) To keep the medical profession informed of the scientific progress in 
plastic and reconstnictive surgerj'. 

(c) To stress the great social, economic and psychologic importance of this 
surgical specialty.” 

The scientific progress in this specialized field of surgery has been so great, the 
world-wide interest has become so extensive that there has arisen a definite need 
for the type of journal which will further speed the realization of the above stated 
objects. Although this journal is sponsored by the American Society of Plastic, 
and Reconstructive Surgery, its Editorial Board wishes it to be definitely under- 
stood that the papers, case reports and other articles accepted for publication will 
not be limited in their authorship to the members of that organization. 

Original meritorious papers on clinical studies, scientific observations on any 
phase of reconstructive surgerx-, reports on laboratory studies or other research 
work may be accepted for publication subject to approval by the editor, and two 
of the associate editors, selected by him because of their familiarity with the 
special subject being presented. 

Publication -will be bi-monthly, totaling one volume of at least five hundred 
pages per year. The first three numbers uill be double ones so that Volume I 
may be completed in 1946. Thereafter the six numbers issued during each year 
will constitute the Annual Volume. 

'Warren B. Daius 


EDITORIAL 

An International Abstract of the current plastic surgical literature ■will appear 
soon in each issue of our journal. A group of e.xperienced plastic surgeons have 
been selected to present brief STOopses of all articles dealing ■vi'ith plastic and re- 
constructive surgerj’ published in other journals. Illustrations will be used 
when it is necessarj' to more clearly demonstrate important new procedures. 

The abstracts are to include articles dealing with clinical and experimental 
work in tissue healing, wound infection, suture materials, shock, anesthesia, the 
management of operative complications and other subjects of importance to 
surgeons in all fields of work. 

Our board of re\'iewers will cover foreign as well as domestic literature so that 
bound copies of the Journ.vl of Plastic and Reconstructive Surgery will 

Si 
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contain all of the worthwhile plastic literature, either in the form of original 
articles or as brief but accurate synopses of papers appearing in other journals. 

Lyndon A. Peer 


EDITORIAL 

Military Plastic Surgery 

The principles of plastic surgery and plastic surgeons themselves have con- 
tributed a great benefit and a tremendous amount of work for wounded soldiers 
and sailors in this War. The contribution has been by civilian plastic surgeons 
in the Army and by young surgeons trained in plastic surgery centers of the Army 
and Navy by these resen'e officers. There does not seem to be enough recogni- 
tion of this surgical specialty (or other specialties) to warrant a regular Army 
officer making a career of a specialty in the Service and this may be offered as an 
excuse for any accusation of apathy on the part of individual regular officers. 
This same lack of recognition goes down through many echelons of the Service 
whether headed by regular officers or not, and in this War the surgeon of a for- 
eign theater (E.T.O.) was the first (and only) administrator to ask for a consult- 
ant sendee in this specialty run by officers in the Army. Centers were set up 
and functioned individually in this country, but without central direction, until 
the end of the War. However, there existed, at the end of the War, — a natural 
tendency to reduction of services in general, and there was little to be done other 
than carry along with the tremendous load that existed in operative work. 

One of the finest annals of surgical work in the entire War is the spirit and 
performance of the surgeons from civilian life in the plastic surgery centers. 
Huge services were developed up to 1800 patients and smooth operation was 
maintained on the simple and humble basis of the need of care for wounded 
soldiers. The soldiers themselves showed the finest spirit imaginable and made 
the remarkable recovery rate to useful life of close to 90%. The death rate in 
spite of the most formidable procedures was practically nil and in this record high 
tribute is due the anesthesia, medical and nursing services. Figures are not 
necessary as they are not completed so far, but one Service to date has done about 

8.000 operations w'ithout a death and the nurses have done the major part of over 

100.000 dressings. 

Where these Services have been allowed to develop and to prove their worth, 
they have won full cooperation and great help from Commanding Officers and 
other echelons of administration. 

Space does not permit an analysis of the work in the Services, but a brief sum- 
mary of actual surgical progress that may be associated with the efforts of plastic 
surgeons that has been widely used for ivounded soldiers may be given: 

(1) The substitution of gentle wound care for tannic acid treatment of bums. 

(2) The use of fine mesh gauze next to wounds. 

(3) The use of pressure dressings in bums and all other wounds by the use of 
mechanics cotton waste or other medium. 
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(4) Early grafting of bums. 

(5) Early grafting of gunshot wounds. 

(6) Early closure of wounds. 

(7) Mass production of plastic surgery by ciidlians working in the Army, with 
an excellent record of results and ivith a death rate that is practically nil, and the 
amazing integrity and sincerity of purpose on the part of plastic surgeons doing 
the work. 

(8) Development of young surgeons to take on details of plastic surgery' in 
mass production. 

(9) IVidespread application of skin grafts to wounds by- general and orthopedic 
surgeons as a definite contribution from the specialty of plastic surgeons. 

(10) Close cooperation of plastic surgeons with dentists, orthopedic surgeons 
and neurological surgeons for best ultimate care of wounded soldiers. 

(11) Extensive use of local tissue in repair's. 

(12) Single or double stage procedures developed for repair of large palatal 
defects. 

(13) Mass production of bone grafts to the jaw in numbers not equaled before. 

(14) Use of cancellous bone from the ilium for reconstmction of the jaw, both 
upper and lower and about the orbit. 

(15) Use of ribs for the same type of reconstruction. 

(16) Development of cartilage banks for innumerable instances of contour 
restoration. 

(17) The extensive use of cross leg or jump flap to the abdomen for the defects 
in the lower e.xtremities, in innumerable instances avoiding amputation. 

(18) Fundamental principle of closing wounds highly developed by plastic 
surgeons and used in a great number of instances as a preliminary to deeper 
orthopedic or neurological surgical operations. 

tl9) The concept that the deep healing can be no better than the surface heal- 
ing has been a promulgated and established fact by plastic surgeons and accepted 
by all other branches. 

(20) Use of full thickness sldn grafts from cla\'icular region for color matching 
and function in repairs about the face. 

(21) Use of composite free grafts of two surfaces of skin with cartilage in be- 
tween from the ear, for nasal reconstruction. 

i22y Rapid construction of ears by using local tissue, cartilage transplants, 
and free sldn grafts, many times without necessity cf any distant flaps or tubed 
flaps. 

(23) The widespread acceptance of hand defect resurfacing work, with the 
ultimate saving of innumerable hands and return to useful life of the burned 
soldier. 

(24) Development of extensive seivices to take care of extensive bums with 
many dramatic recoveries of extensively burned patients. 

(25) Use of direct flaps for repair of deformities of the hand and arm, sa\'ing 
thousands of patient hospital days, so that the full length of the forearm can be 
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planted directly in the abdomen and the area totally restored in 14-20 days, 
using premise of a short broad flap rather than a long tubed one. This is one of 
the most significant mass contributions as far as saving time for the rvounded sol- 
diers and giving them the best result. 

Those of us who have been privileged to take care of these wounded soldiers 
are deepl5’^ aware of our inability to provide for these patients as good results as 
they deserve and as we wish for them, but by study and analysis and trying to 
remember some essence of the Golden Rule, we can work and hope along with 
the patient that he may again find his way in life. 

James Barkett Brow, M.D. 



SURGICAL TREATINIENT OF ICHTHYOSIS HYSTRIX 

y. H KAZiVNJIAJf, M.D 
Boston^ Mctss 

Ichthj'osis h3 strix is a giant ne^ms involving large areas of the bod\ . The 
face, palms, and soles are occasionall3 normal It is characterized h3' h3'per- 
trophic, papillar3’ elevations which are thick and ^ ar3' greatl3 m diameter and 
length The microscope shons enormous papillarv' h3'pertroph3 nith a com- 
parativeh' thin prickle la3 er of the skin 

Sutton ( 1 ) describes the condition and shows a photograph of a fairh' marked 
case m an adult This patient’s children were also reported to ha\e had the 
condition Daiies ( 2 ) reports two cases in the same famil3' hIcGlasson ( 3 ) 
reports tw o cases in children in the same famil3 Therefore, there is probabh' 
some f amili al tendenc3' in the etiolog3' of this pathological condition. 

SIMPTOMS 

OrdinaTil3' besides a diw' skm the patient has no S 3 Tnptoms and the onl 3 ' 
problem is that of appearance. However, at tunes the lesion is situated in areas 
where it creates serious h3’gienic troubles because of the difiBcult3' of keeping clean 
the deep folds of the skin In the a-dUa, groins, perineum, and about the 
gemtalia it can be a source of great discomfort and embarrassment. The decom- 
position of bodil3' secretions deep in the folds gi\ es rise to a foul odor 

tre\tment 

In the more limited cases treatment b3’ a dermatologist is indicated. Roent- 
gen ra3S haie been given up because effective doses are so high that serious 
sequelae ma3" result. Electro-desiccation and surgerv' remain as the methods 
aiailable for treatment. 

Karfik ( 4 ) reported in 1934 that Dr F Burian with w horn he worked in Praha 
used a method of treatment which has giien good results in the cases to be re- 
ported in this paper. His method was to sha^e off the vegetations with a razor 
or a transplantation knife. 

Case / (B B ) This patient, a white American girl, twent 3 -one >ears old, was first seen 
at the derniatolog 3 clinic of the Massachusetts General Hospital, complaining of wart 3 ex- 
crescences in the axilla, groins and elsewrhere (figs 1,2 and 3) These had been present since 
birth In warm weather the axilla and groins became tender, inflamed, and exuded an of- 
fensix e odor when moLst wnth perspiration Examination showed the skin of the upper part 
of the bodj to be generalh thickened and drj The axillae, groins, and perineal regions 
presented wartj masses of skin In the antecubital folds, the back of the neck, the upper 
abdomen, and in the upper half of the back the skin was thickened and had a brownish 
hue (fig 3) Running though the thickest patches streaks of normal skin could be seen, 
seemingl} thinner than normal A. biopsx showed papillomata, h 3 perkeratosis, and dermal 
changes which confirmed the diagnosis of nexus xerrucosis or ichthxosis h 3 stnx (fig 4) 

At that time eight fractional doses of X raj (i S U at xxeeklx interxals) were gixen to 
the axilla in an effort to reduce the hj perhidrosis 
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Fig. 1. Photograph of Lesion of the Left Axilla, Showing Dark, Thickened, Wartv 

Note the leathery appearance of the skin surrounding the mass. The right axilla presented 

the same picture 
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Fig. 4. There Is a Marked Degree of Hyperkeratosis with Deep Invaginations 

OF THE Horny Layer 

The epiderinis shows irregular thickening. Some of the rete cones are greatly elongated 
and branch deeply into the corium. There is no inflammatory infiltrate in the corium. 
The changes of the epidermis are consistent with those seen' in nevus verrucosis- The 
subcutaneous tissue appeared to have a normal appearance. 
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In June, 1936, the patient was seen in the plastic clinic and sent into the hospital. 

Operation, June 6, 1936: gas oxygen-ether anesthesia. After a three day soap and 
water preparation of the field followed by a metaphen preparation, the papillomatous area 
in the right axilla was excised down to subcutaneous tissue which seemed to be unusually 
vascular. A rectangular flap was brought down from the upper arm to cover the defect. 
Silkworm gut and black silk interrupted sutures were used to close the incision, and two 
small drains were inserted under the flap (fig. 5). 

Operation, June 27, 1936, under general anesthesia. The abnormal skin of the left 
axilla was excised dowm to the subcutaneous fat. The palm-sized defect was filled by 
sliding a flap from the inner arm and chest wall (fig. 5). 

Operation, July 21, 1936, under general anesthesia. Ichthyotic skin below the left 
breast and on the anterior chest wall was shaved with an amputation knife creating a smooth 
surface with multiple bleeding points. A small ulcer present in the left axilla was closed 
at this time. 



FiCr, 5. Post-operative Appearance of the Right and Left Axillae 

The treatment consisted of excision of the entire mass from the axilla and the covering 
of the raw areas with pedicled ^ps from the surrounding tissue and skin grafts. 

Operation, August 8, 1936, undei general anesthesia. The ichthyotic skin of the right 
side of the vulva was excised w’ith an equal amount from the upper aspect of the inner 
thigh. A relaxing incision was made distal to the defect on the inner surface of the thigh 
and the tissues extensively undermined. This created a bi-pedicled flap which could be 
slid upward to close the vulva and upper thigh defect. A split thickness graft from the 
right thigh was used to fill the defect created by the upward sliding of the flap just de- 
scribed. 

Operation, August 27, 1936, under local anesthesia Two Thiersch grafts were removed 
from the lateral aspect of the left thigh to cover a defect still present in the right thigh. 

Operation, December 13, 1937, under general anesthesia. The hypertrophic tissue was 
shaved off the left side of the vulva and the perineal region. In the groin crease it was 
necessary to excise a large elipse of skin and to close the wound with direct suturing. 

The patient vas then followed in the plastic clinic; and because there seemed to be some 
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recurrence in the left axilla and in certain areas of the perineum, the patient was again 
admitted to the hospital. She complained that she had a “stinging sensation” in her 
perineum when she walked and that she noticed irritation and bleeding of the ichth 3 'otic 
tissue there. 

Operation, November 13, 1939, under ether anesthesia. The areas below the left axilla, 
left and right antecubital spaces, and the right side of the perineum were shaved free of the 
h 3 rpertrophic tissue. 

Operation, I^ovember 25, 1939, under ether anesthesia. The abnormal skin of the left 
side of the thigh was shaved away with a knife. 



Fig. 6. Appearakce of the Groins and Perineal Region after Treatment Which 
Consisted of Shaving the Warty Masses on the Left Side, and on the Right Side 
Excising the Lesions following Which a Bipedicled Fl.vp from the Groin and Skin 

Grafting Were Used 

She was followed in the plastic clinic and all of the areas healed completel 3 * (fig. 6). 
The patient was free of bad odor and infiammation and had no restriction of arm 
movements. 

The patient was seen again on .April 11, 1946. The right and left axillar 3 ’ folds showed 
no recurrence of lesions. Where sharing had been done there were scattered areas of 
papillaiy growth. Undoubtedb*, these were the parts that I failed to shave completeb’. 
However, the patient was not having an 3 ' discomfort. 

Cose 2 (R. M.). This patient, a white .American bo 3 ', was first seen in 1943 when he was 
two and one half 3 'ears old. He had a pigmented, papillomatous skin condition since birth. 
This was most marked on the neck but there were areas also present on the abdomen and 
back (fig. 7). 
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Fig. 7. ArPEABANCB or Patient with Pigmented, Papidlomatods Skin Conditioi 
The lesions were scattered around the neck, the right side of 
abdominal wall, and on the back 



Fig 8 Post-opekative Appeakance of the Neck afteu Shaving the Lesions 


Operation, March 7, 1944, under ether anesthesia The hjpertrophic sUn was shaved 
down on the neck, anteriorly, and on the sides and back 

Operation, May 13, 1944. under ether anesthesia Using a sharp razor more of the 
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hypertrophic skin was shaved down, particular^' on the neck and upper part of the chest. 
Where diathermy was vised , later superficial ulcerations developed . 

Operation, November 15, 1944, under ether anesthesia. Using a dermatome knife blade 
a large area on the right side of the abdomen was shaved away. With a safety razor another 
area on the neck was scraped . Since that time the patient has been considerably improved 
(fig. 8). He is still under treatment. 


CONCLUSION 

It tvill be noted that several methods tvere utilized in closing the defects created 
in the removal of the nevoid tissue. Pedicled flaps rotated into the defects, a 
bipedicled flap slid into a defect, direct approximation of the wound edges, and 
split thickness grafts were used with equal success. The second major method, 
that of deep shaving which removed much of the hypertrophic skin but left 
enough of the normal skin behind to heal the multiple bleeding points, did'not 
create a raw area requiring skin grafting. 

It is felt that the second method is fully as successful and is to be preferred 
because of its simplicity' for most areas. However, in certain places, the use of 
pedicled flaps emplojung relatively normal skin is superior for it provides a more 
durable result. 
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DERMATAPE: A NEW METHOD FOR THE MANAGEMENT OF SPLIT 

SKIN GRAFTS 


JOHN D. REESE, = 

Philadelphia, Pennsylvania 


Within recent years there has been marked improvement in the results ob- 
tained in the field of reconstructive surgerj'. Many factors have contributed 
to this end, not the least of which is the improvement in technique for the excision 
of split skin grafts. This is attested bj' the fact that Mthin a relatively short 
time there have appeared in the literature descriptions of several devices for the 
actual excision of the skin, as welt as numerous suggestions for its management in 
transferring it to the recipient area. 

In 1909 in the Halstead Clinic at Johns Hopkins, .1. Staige Davis (1) placed a 
split skin graft that had been excised free hand upon a strip of gutta percha in 
order to counteract the natural tendency of the graft to contract and curl at the 
edges. Thus came the first suggestion for a sort of splint or backing for the split 
graft. 

In 1939 Padgett (2) presented to the profession a mechanical device for the 
excision of large areas of split skin of controlled thickness. The Padgett 
dermatome is well known to the profession and need not be described in detail. 
Suffice it to say that it consists of a drum Avhich is made to adhere to the skin 
ot the donor area by means of a rubber cement, permitting the skin to be pro- 
gressively lifted from its bed during the process of excision. The knife is so 
mounted as to permit rotation and reciprocation relative to the convex surface of 
the drum. 

The modus operand! can be briefly summarized as follows: The drum of the 
dermatome and the skin of the donor area are coated with cement, the knife is 
set at the desired distance and the graft is cut directly upon the drum. At the 
termination of this step the graft is removed from the drum by traction applied 
to it with hemostats. While the excision of the skin is greatly facilitated by the 
use of the dermatome, the removal of the graft from the drum and subsequent 
management in transferring it to the recipient area is a procedure which requires 
some degree of skill for its successful accomplishment. 

This is due to the fact that the bond between the skin, the two layers of cement, 
and the drum is usually broken at the surface of the drum, and some of the cement 
remains adherent to the free surface of the skin. Thus, during the removal of 
the skin from the drum and subsequent management, considerable care must be 
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exercised. The skin must be maintained under tension in all directions in order 
to prevent it from curling or folding, thereby becoming adherent to itself. Also, 
the traction necessarj- to free the skin from the drum necessitates some stretcWng 
of the graft irith resultant trauma to its cellular structure. 

In order to overcome this difficulty Webster (3) conceived the idea of inter- 
posing a splint of pliofilm between the drum and skin. The pliofilm was 
cemented directlj' to the drum and it in turn became cemented to the skin in the 
process of excision. The pliofilm and skin are removed from the dnun as a 
single unit. 

These improvements in procedure have greath' facilitated the management 
and transfer of the graft. Dr. Webster also found that under favorable condi- 
tions a graft so transferred need not be sutured to the recipient area, and in 
those cases where sutures are indicated they can be applied uith greater ease 
than when the skin is transferred alone. More recently Berkow (4) has in- 
corporated this thought into a specially designed tape which carries its oum 
adhesive. 

This presentation describes a new deidce, patterned after Dr. Webster’s 
thought, which is applied to the drum mechanically instead of being cemented to 
it. We have called this device Dermatape (3) (Plate I). 

Dermatape consists of a single layer of specially woven cloth and two kinds of 
rubber; one colored red and the other colored green. The cloth is first impreg- 
nated ■with the red rubber and then faced with the green, which is immediately 
covered with Holland cloth in order to prevent oxidation and preseiwe tackiness. 
The composition and processing of the red rubber controls the pliability of the 
Dermatape, and provides a smooth surface to minimize friction while it is being 
tightened to the drum of the dermatome. Its impregnation into the fabric 
proiides the strength necessar.’ to withstand tension when apphing it to the 
drum, prevents stretching, and provides a dependable surface for the Elastikon 
or adhesive tape used in securing it to the recipient area. The green rubber is 
specially processed to accomplish two aims: first, to proiide a dependable and 
positive cohesive agent for combination with the skin cement so that successful 
and satisfactory excision of the graft can be consist entlj' accomplished; second, to 
slowly absorb the skin cement from the surface of the graft thereby neutralizing 
its own cohesiveness and freeing itself. This latter property facilitates its re- 
moval at the time of the first dressing. 

Dermatape is manufactured in two sizes, one to accomodate a two and one-half 
inch dermatome, and one a four inch dermatome. Both the wide and narrow 
Dermatape provide for the excision of a graft eight inches long. The thickness 
of the Dermatape is thirty thousandths of an inch with a variation of plus or 
minus one-half thousandth of an inch. For all practical purposes, therefore, 
the Dermatape can be considered to be of uniform thickness. 

By the combination of cloth and the two differently processed rubbers suffi- 
cient firmness has been given to the Dermatape so that it will neither stretch nor 
curl, w ith or without the graft, and at the same time remain pliable. 
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MODUS OPERANDI 

1. A strip of Dermatape is sterilized by immersion in seventy per cent alcohol, 
then applied to the drum with the red surface adjacent to it. It is anchored and 
drawn tight mechanically, and the Holland cloth stripped from the green surface. 

2. The donor area is prepared in the usual manner and then coated with a 
specially prepared cement. This cement is colored red in order that one can be 
sure that a continuous, uniform layer has been applied to the donor area. It 
dries in forty-five seconds and provides dependable adhesion to both skin and 
Dermatape irrespective of humidity and temperature of the environment. 

3. The green surface of the Dermatape now covering the surface of the drum 
is firmly applied to the skin, previously coated with cement, and the graft is 
excised in the same manner as the Padgett procedure. The Dermatape is 
released and removed from the drum, and the procedure repeated until the desired 
area of skin has been acquired. 

4. After removal from the drum the portion of Dermatape not covered by skin 
is trimmed, and the skin-bearing portion cut into strips or small squares and 
applied to the recipient area. 

5. For areas that accept circumferential dressing such as the arms and legs, 
the skin and Dermatape as a unit is cut into strips about one and one-half inches 
wide. 

6. Each strip is applied firmly to the recipient area, permittmg it to overlap 
the edges of the lesion, and is secured in position by means of Elastikon. Re- 
peated application of strips form a mould for the entire area (Plate II). 

It is important that each strip follow the normal contour of the surface to 
which it is applied irrespective of whether or not voids of the lesions are allowed 
for the moment to remain ungrafted. These voids, and they are usually tri- 
angular in shape, can be covered later by small overlapping pieces and secured 
by additional strips of Elastikon. 

7. After the application of the skin-bearing Dermatape to the lesion additional 
strips of elastic adehsive are applied to the entire area in order to provide maxi- 
mum contact of the graft with its bed. 

8. An absorbent dressing is then applied and this followed by immobilization 
of the part. 

9. In areas of the body that do not lend themselves to circumferential dressing, 
such as the abdomen and thorax, the strips of skin-bearing Dermatape are cut 
into small squares and applied to the lesion according to the procedure of Hardy 
and McNichol (5) (Plate II). The grafted area is then dressed with either a 
bolus or bandage dressing according to the demands for immobilization. 

If the recipient area does not lend itself to grafting by using the Dermatape 
splint, and suturing of the graft alone is indicated, the graft may be stripped from 
the Dermatape with its external surface entirely free of cement. The union of 
the green rubber and red skin cement is permanent. 

10. At the time of the first dressing, usually five days, the external dressings 
are removed and the Elastikon retaining strips are carefully removed without 
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disturbing the strips of Dermatape (Plate III). This is easily done with the aid 
of ether. 

11. The strips of Deimatape are now removed in reverse order of their applica- 
tion as nearly as possible. In doing so care must be exercised in the process of 
lifting the edges that overlap the lesion. It will be found that those portions of 
the graft that overlap the edges are partially necrosed, and they tend to cling to 
the Dermatape rather than to the good skin. This portion is carefully peeled 
from the Dermatape to the beginning of the lesion. From this point the Derma- 
tape readily separates from the graft. The overlapping edges necrose and am- 
putate themselves in about two weeks. 

12. Subsequent dressings are applied as required, usually a smooth, drj' 
dressing to protect the graft and absorb drainage. 

The introduction by Padgett of a rubber cement as an aid in the excision of 
split skin grafts is a milestone in the field of plastic surgery, in spite of the fact 
that some modifications of his original technique have been found desirable. 
The use of rubber cement, however, has created some problems especially in the 
removal of the graft from the drum and its subsequent management, and the 
modification suggested by Webster incorporating the use of pliofilm as a splint 
to the graft was a progressive thought toward overcoming them. Unfortunately 
the medium of pliofilm is not without some serious drawbacks, chiefly among 
these is the fact that the pliofilm is very thin and lacks sufficient body to prevent 
wrinkling, and that its application to the drum requires skillful assistance. In 
.developing the Dermatape these points have been considered, and we present it 
with the following properties: 

1. It can be applied wth ease to the dermatome by one person.’ 

2. It is readily made a part of the excision mechanism without being cemented 
to the drum. 

3. After excision it is removed wath the graft as a unit and remains so during 
successive steps, the graft being held at its normal tension. 

4. It has sufficient body to maintain its shape and resist the natural con- 
tractility of the graft. 

5. It can be used wth or without sutures, in strips or in postage stamp form. 

6. The graft can be removed from the Dermatape, free of cement, for suturing 
if so desired. 

7. Pattern grafting can be accomplished by outlining the pattern on the red 
rubber side. 

8. Lends itself well for securing to recipient area by elastic adhesive tape. 

9. Since the Dermatape is applied to the drum mechanically there is no time 
loss in excising successive drums. 

10. Separates readib' from the graft at first dressing. 

CASE REPORTS 

Case 5081. JI. S., age 42 years, female (Plate II). Recurrent malignant melanoma of 
back. Lesion had been widely excised twice p reviously. Massive excision and grafting oi 

*A two and one-half inch and a four inch dermatome have been develop^ into which 
has been incorporated a mechanical device for securing and tightening the Dermatape. 



PLATE II 



PLATE n (50S1 and 7783) 

Upper Left — Graft-bearing Dermatape strips secured to lesion by circumferential 
Elastikon bands. 

Upper Right — Entire area covered with Elastikon. 

Ix)wer Left— Postage stamp application of Dermatape graft. 

Lower Right — Immediately after removal of Dermatape. 
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PLATE III (Case 13901) 

Upper Left — Ten year old traumatic ulcer sbomng cyanosis of surrounding tissue 
Upper Right— Dermatape strips after removal of Elastikon bands iiith ether 
Lower Left— Graft immediately after removal of Dermatape strips 
Loner Right — Healed lesion twenty one days after grafting 
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denuded area with postage stamp Dermatape grafts. About twenty per cent of the grafts 
were lost due to faulty immobilization. Patient discharged from hospital in fifty-five daj's 
with lesion about ninety per cent healed. 

Case 7755. X. H. age IS years, female (Plate II). Malignant melona of left leg, about 
three by four inches. Had not been preWously operated upon. Patient’s maternal grand- 
mother had died in middle age of malignant melanoma. Very vide excision of lesion and 
graft vith Dermatape strips. Patient discharged from hospital fourteen days after grafting 
with wound nineU'-five per cent healed. 

Case 1S901. H. G. age 22 years, male (Plate III). At age of twelve patient injured left 
foot, leg and knee in truck accident. Developed osteomyelitis of the tibia, which was 
operated upon twice. Residual wound was a large, burrowing ulcer of the leg surrounded bj' 
poorly nourished, cyanotic skin. Ulcer has been dressed twice daily with ointments for 
eight years. 

At the first operation all fibrous tissue was removed from the edges and bed of the ulcer. 
Patient was kept in bed for three weeks with leg elevated and moist dressings changed 
tvice weekly. During this time the bed developed a scanty grov-th of granulation tissue, 
fibrous in character. Ulcer was grafted using Dermatape strips, which were removed in 
five days. Patient discharged with wound entireh* healed twenty-one daj's after grafting. 
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PERMANENT PIGMENT INJECTION OF CAPILLARY 
HEMANGIOMATA 

JAMES BARRETT BROWN, Col , M C 
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Capillary hemangiomata — or port wine stains — ^present major problems to 
many patients with wide spread lesions on the face and exposed areas Cos- 
metics, such as Covermark and Sheridan cream, offer a solution for many pa- 
tients, especially women, and excellent results may be obtained in obliterating 
the vmsightliness of these lesions, if the patients will develop a good technique of 



Fig 1. IsiPKOVEsiENT IN Appearance OF Capillary Hejiangiojia of Lip from Permanent 

Pigment Injection 

application, and of wearing the preparations. For those nho are adjusted to 
cosmetic application and are satisfied, nothing further need be done about the 
unsightliness. Men, workers who perspire, those who have long hours of duty 
and those nho just don’t want to go the the trouble of using the cosmetics, still 
may need some type of relief. 

The destructive methods of treatment, such as freezing with carbon dioxide- 
snow, cauterization, electrodesiccation, sclerosing solutions, radiation therapy, 
and surgical excision and grafting, are not entirely satisfactory. Smoothness of 
the surface is apt to be interfered with— even with excision and grafting, and as 
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far as the degree of unsightliness is concerned, there may not be much improve- 
ment — but merely a change. This change maj’’ be acceptable to some patients. 
Radiation dermatitis may add to the difficulties. 

Hance et. al. in 1944 and Byars in 1945 have called attention to permanent 
pigment injection for color matching of skin grafts and flaps and for other 
deformities about the face. 

The patient illustrated here ivas injected by Eliscu at Valley Forge General 
Hospital, and has improvement that can be photographicallj' recorded, as shown. 

The white pigment used was tatto white and Chinese white. Bleeding, which 
is usually profuse from the multiple pimcture holes in the skin, can be reduced 
by preliminar 3 ’ c hillin g of the surface with ice. 

The multiple stab wounds of the tattooing needles possibly might produce 
thrombosis of the capillaries in the re^on, to account for some improvement. 
But it seems apparent that the pigment has relieved, to a worthwhile extent, the 
intensity of the red in the hemagiomas. 


SIJMMART 

Permanent pigment injection (tattooing) may prove of benefit in some patients 
with capillary hemanpomas, and is recorded here, after a few trials, to call 
attention to its possibilities. 
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EXPERIMENTAL OBSERVATIONS ON THE GROWTH OF YOUNG 
HUMAN CARTILAGE GRAFTS 

LYNDON A. PEER, M.D. 

Newark, N. J. 

Normal growth of all cartilage structures in the body during childhood takes 
place from the deep layer of connective-tissue cells of the perichondrium. These 
connective-tissue cells form a matrix substance about themselves, separate from 
the perichondrium, and become cartilage cells. Growth also occurs bj" division 
of cartilage cells, followed bj' the production of a matrix about each cell separat- 
ing one from another. After adult life, cartilage ceases to grow, and there is 
considerable doubt concerning its powers of regeneration folloMng injury; 
the cartilage wound usuallj' being filled in b 3 ' connective tissue associated with 
little if any new cartilage formation. 

Adult autogenous cartilage grafts maintain their cartilaginous structure follow- 
ing transplantation but neither increase nor decrease in size, the growth property 
being absent. Dupertius, in 1941, demonstrated the actual growth of young 
auricular and costal cartilage grafts in rabbits. This indicated the possible im- 
portance of using autogenous grafts in the growing child. Following Dupertius’ 
■work with rabbit cartilage, I buried fifteen autogenous cartilage grafts— rib, 
septal and ear cartilage — ^\vithout perichondrium in eight infants or small 
children. I removed the grafts at intervals from one 5 'ear to two years and 
three months after transplantation. At the time of transplantation and at the 
time of removal all these grafts were measured in length and width, and in some 
cases, thickness. 

A study of these measurements demonstrated that all of the thinner auricular 
and septal cartilage grafts increased somewhat in size. Two of the thicker rib 
cartilage grafts showed an appreciable increase but four rib grafts buried in the 
same individual showed no growth after two j'ears and two months. This 
indicated an individual variation in the rate and amount of growth for some 
thick rib cartilage grafts which was not evident in the thinner septal and auricular 
cartilage grafts. 

The average rate of increase in the thin grafts was about of an inch in length 
over a period of two years. In twelve jmars, this same growth rate would amount 
to } of an inch. This is a sufficient increase to justify the use of autogenous 
cartilage grafts in children in order that growth of the transplanted cartilage keep 
pace with the general growth of the region grafted. 

On section all of these cartilage grafts showed normal appearing cartilage cells 
and matrix with a complete absence of invasion or absorption. Both the elastic 
ear cartilages and the hyalin septal and rib cartilages retained their characteristic 
structures. 

DISCUSSION 

If growth takes place in a j'oung cartilage graft, ivhat is the mechanism of this 
growth? 
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Recalling the normal gro^*th of untransplanted cartilage structures in young 
individuals, one concludes that there are two possibilities: 



Fig. 1. A. Human adult autogenous septal cartilage graft buried without perchondrium 
for 5 years. Note absence of invasion and absorption. In a section of this graft in the 
fresh state the cells appeared as normal living cartilage cells. Twelve additional auto- 
genous septal cartilage grafts buried for shorter periods also gave no evidence of invasion 
or absorption. 

B. Human adult autogenous alar cartilage graft buried 41 years. Note absence of 
invasion and absorption. In fresh sections of this graft the cells appeared as living 
cartilage cells. Seven additional autogenous alar cartilage grafts also gave no evidence of 
invasion or absorption. 

C. Human autogenous elastic ear cartilage graft buried 4 years. MTien a section was 
made of this graft in the fresh state the cells appeared as living cartilage cells. Twelve 
additional ear cartilage grafts buried for shorter periods also showed no evidence of in- 
vasion or absorption. 

D. Human autogenous rib cartilage graft buried without periochondriura for 14 years. 
Note absence of invasion and absorption. In fresh sections of this graft the cells appeared 
as normal Ihnng cartilage cells. Fourteen additional autogenous rib cartilage grafts also 
showed no evidence of invasion or absorption. 


(1) Increase in size of a graft may be due to division of cartilage cells vith the 
elaboration of a matrix substance about each cell, thus increasing both the bulk 
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of the graft and the number of cellular components. This can occur only if {he 
cells in the transplanted cartilage survive as living cartilage cells. 



Fig 2. A. Human autogenous rib cartilage graft buried ^Yithout perichondrium by 
Dr. John Staige Davis to repair a saddle depression in the nose. The draft became dis- 
torted. I removed about one-third of the transplanted cartilage 20 vears after it had been 
inserted in the nose by Dr Davis Serial sections were made from the portion of the graft 
removed at operation, all of which showed complete absence of invasion and absorption. 

In studies made of this graft in the fresh state the cells appeared as living cartilage cells 

B. Human autogenous rib cartilage graft buried by Dr. George Dorrance to support a 
saddle nose. The graft became distorted, and ivas removed 25 years later by Dr. Warren 
Davis, who immediately sent me the specimen immersed in normal saline solution. After 
making sections of the fresh cartilage I found that the cells appeared as normal cartilage 
cells, which took the supravital stains as living cells. Fixed and stained serial sections 
showed complete absence of invasion and absoprtion This human autogenous cartilage 
graft buried 25 years represents the oldest of its kind to be examined microscopically thus 
far reported in the literature 

C. Human preserved cadaveric rib cartilage graft buried for IS months, 
absence of cell structure and the invasion of the cartilage by connective tissue. This 
preserved cadaveric cartilage graft is in the process of absorption. 

(2) Increase in size of a graft could arise from activity of connective-tissue ceils 
surrounding the grafts, by the elaboration of a matrix' substance about each cell 
and the incorporation of this matrix substance in the graft structure. This also 
would increase both the bulk of the graft and the number of cellular components. 
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I do not know which of these factors is responsible for the apparent growth of 
young human cartilage grafts. 

The fact that the cells in any human autogenous cartDage graft (%-oung or 
adult) suiTuve successful transplantation as living cells may be demonstrated 

TABLE \ 


The amount of growth occurring in lanous cartilage grafts* 
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* A preliminarj suromarj of this work was reported m Archl^ es of OtoIarjTigoIogj’, 42: 
3S4 (Xov -Dec ) 1945. 

t L = length, W = width, T = thickness 


in the following w ay:' Immerse the fresh cartilage graft in melted paraflSn w hich 
is about to solidify. I^Tien solidification occurs, place the paraffin block contain- 

'This method was ii<^ed for an adult autogenous rib cartilage graft buried without per- 
ichondnum to support a saddle nose and removed 20 j ears later, for an adult autogenous 
septal cartilage graft buried without perichondrium for 5 jears, for an adult clastic ear 
cartilage graft buned without perichondrium for 4 jearS, and for an adult alar cartilage 
graft buried 4 J j ears In all of these instances the cartilage cells appeared i lable Studies 
of the 3oung cartilage grafts showing growth reiealed that these cartilage cells also were 
1 lable 
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ing the fresh cartilage graft.in a microtome and make sections, which are caught 
in a solution of normal saline to prevent drying and death of the cartilage cells. 
The sections are then placed on a slide, covered with a few drops of normal 
saline, and examined under low and high power magnification. 

The fresh cartilage cells will be seen clearly in their nonnal state, completely 
filling the lacunae, with reticular cytoplasm and large well-demarcated nuclei. 
Obviously ihese arc living cartilage cells. As the saline solution evaporates, the 
cartilage cells will be seen to retract from the walls of the lacunae and lose all 
form of normal coll structure, thus resembling the cells in preseired cadaver 
cartilage grafts or in autogenous cartilage grafts in which improper technic has 
been used in fixation. 

One may also apply supravital dyes to the fresh section of a cartilage graft and 
note that only the cytoplasm of the cells takes the dye, thus demonstrating that 
the cartilage cells are viable. As the saline solution evaporates, the nuclei of the 
cartilage cells begin to take the dye, which indicates death of the cell due to 
desiccation. 

Examination of the young human autogenous cartilage grafts in the fresh state 
by this method demonstrated that the cartilage cells in all of these grafts had 
sundved transplantation as living cartilage cells with theoretical growth 
possibilities. 

Since there was no evidence of invasion in anj' of these grafts from the sur- 
rounding host tissue, one must conclude that the cells in the cartilage grafts were 
either the original cells present at the time of transplantation or the descendants 
of these original cells. 


CONCLUSION 

1. Experimental evidence is presented indicating that young human 
autogenous cartilage grafts tend to increase in size following transplantation. 

2. A method for the microscopic examination of fresh cartilage grafts is de- 
scribed. When young autogenous cartilage grafts were examined by this 
method, the cells in the grafts appeared as living cartilage cells with theoretical 
grow'th possibilities. 

3. All forms of autogenous cartilage, whether young or adult, survive successful 
transplantation as living cartilage which is not subject to invasion or absorption. 

4. Older statements in the literature that ear cartilage and septal cartilage are 
absorbed following transplantation have no basis in fact. 



TRAININ'G IX PLASTIC SURGERY— VISUAL AIDS 
ARTHUR PALMER, M.D. 

Among the various surgical specialties plastic and reconstructix e surgerv has 
advanced most rapidly in the last three decades. This specialty is by no means 
new. Historically it seems likely that plastic surgery was practiced soon after 
ophthalmic surgerj", the first type of sui’gerj’ recorded. About two thousand 
years ago IGng Glorka demanded as retribution from the inhabitants of a con- 
quered city, that their noses be amputated, and thus the demand for plastic 
surgery* among the Hindus arose. Xo one cared to go about without a nose if 
it could be restored. Some of the methods of restoration used today are modifi- 
cations of old Hindu and Italian teclmiques. Since those ancient times every 
conflict of man has resulted in traumatic deformities requiring repair. During 
AVorld Y ar II many severely wounded soldiers and civilians, spared by prompt 
medical care \Hth the use of blood plasma and chemo-therapy, were admitted 
to plastic surgery miltiaiy centers. jV high percentage of such cases failed to 
suiarive their injuries in previous wars. At the present time there are seven 
Army Hospitals in the United States established especially for the care of pa- 
tients requiring plastic and reconstructive operations. It is agreed by all that, 
“The casualty from the field of battle has a right to expect and demand the 
optimal result which can accrue from a highly cooperative professional service 
and a skill which results from the utilization of aU that is best in the general and 
special experience related to his particular problem.” (Smith (1)) The wounded 
soldier’s mental comfort and success in the competition of Ihring is often de- 
pendent upon the successful completion of plastic siu^eiy. The same principles 
apply to cnilians who need help in the correction of deformities which may cause 
profound mental as well as physical handicaps. 

Plastic surgery is a branch of general surgery which deals nith the correction 
of congenital and acquired defects in any part of the body. In skilled hands it 
ser\-es to restore function, to improve appearance and to relieve mental distress. 
Prejudice and misconception as to the aims of plastic surgery has been firmly 
fixed in the minds of many misinformed individuals. This is largely due to the 
fact that many persons in need of expert surgical help have been e.xploited and 
victimized by the unscntpulous quack or charlatan, particularly in that branch 
of plastic surgerj- commonly knomi as cosmetic sirrgery. Davis (2) states that 
“Professionally plastic surgery demands the same familiarity with the funda- 
mental sciences and the same application of surgical principles which are essential 
in any type of surgery and in addition a refinement of technique and a sense of 
geometric grouping and artistry not commorrly called for in the execution of most 
surgical procedures.” 

In order to assist the laity, as well as the medical profession, in differentiating 
to some degree between the competent and the incompetent among those phy- 
sicians practicing specialties, the American Board of Ophthalmologj" was in- 
corporated in May 1917. ^lany other specialty boards have since been estab- 
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lished. The American Board of Plastic Surgerj' was tentatively organized in 
June 1937 by representatives of widelj'^ distributed groups interested in this 
specialty, and was recognized as a subsidiary of the American Board of Surgerj' 
in May 1938. In Maj' 1941 this Board was given the status of a major board 
by the Advisory Board of Medical Specialties. The organization of these 
specialtj' boards has done much to instill confidence in the ability of the specialist 
who is a diplomat to excel in his special field. Not all qualified specialists are 
certified by these specialty boards but the great majoritj' are, and certainly such 
a certification is greatly to their advantage. 

Since it is apparent that the position of plastic surgery is rapidlj' advancing, 
and we may well assume that short Ij' it will rank with other well established 
surgical specialties in all respects excepting in volume of work, it seems appropri- 
ate to make an examination of the present status of the teaching of this specialty, 
wth particular emphasis upon certain modern methods and materials available. 

At the present time there are nine residencies in plastic surgery approved by 
the committee on hospital standardization in five different hospitals in the 
United States. This compares with fourteen hundred and fiftj'-two residencies in 
general surgery in three hundred and thirty hospitals, and five hundred and 
eighty-two residencies in eye, ear, nose and throat in one hundred and twenty- 
five hospitals. Onij'- in traumatic surgerj'- are there fewer residencies available, 
four in three hospitals. There are seven Army Hospitals with Plastic Surgery 
Centers but onlj' the United States Veterans Hospital in New York Citj' has a 
training center with a resident staff, offering two or three year training courses. 
Certain short courses without residencies are offered well qualified graduates and 
serve a useful purpose. It is evident however that opportunities for graduate 
training in plastic surgerj' in this countrj' are limited. 

While we cannot hope to standardize the personal qualifications of a teacher 
of medicine, and there will always be a certain few natural born great teachers, 
and manj' whose abilities are average, all maj' take advantage of certain valuable 
aids in teaching and thus increase their usefulness. Training in pedagogj' is rare 
for the teacher in medicine. Life is short and medical education long and 
very few members of medical faculties have had the time or means to pursue the 
study of pedagogy over any appreciable length of time. Consequently the person 
entrusted with the training of both graduate and under-graduate students should 
avail himself of every possible aid in presenting his topic. His armanentarium 
should be complete. 

It is essential that the student of plastic surgerj' have thorough training in the 
basic subjects such as anatomj', phj'siologj', pathologj' and physical chemistry, 
at the start. In time his most valuable experience will be gained in the operating 
room where he -irill assist at and perform the various tj'pes of plastic operations 
himself. ^ 

Meantime during the course of instruction certain visual aids maj' be emploj'ed 
to advantage bj' the instructor. These additional aids fall largely into the 
classification of such visual aids as the motion picture, photographs, lantern 
slides and models illustrating operative procedures. ' The usefulness of visual 
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aids in medical education has been emphasized by Smilej' (3) “During World War 
n the Nai"}' alone trained more than one hundred thousand men and ivomen who 
had had little or no medical preparation in the essentials in the care of sick and 
wounded as hospital corpsmen, and ten thousand physicians were prepared to 
meet new responsibilities as Naval Medical Officers in all parts of the world.” 
About one hundred and fifty training motion picture films were used in this 
program. Such films must be accuratel3' prepared and are best used as accessor- 
ies to the introductorj' lecture. Sound pictures, of course, offer certain advan- 
tages over the silent film. Eepeated use of the same film affords the student 
opportunitj' to absorb the content thoroughl}’. Colored photographj' is often a 
decided advantage in the field of plastic surgery. Man}' films have been made 
on a varieti' of topics. To mj' knowledge motion pictures illustrating the treat- 
ment of bums, maxUlarj' fractures, skin transplants and skin grafting, the use of 
tubed pedicle flaps, repairs of cleft palates and hare lips, cartilage grafts, repair of 
tendons, eye, ear and nose plastics, mammaplasties and plastics on the genital 
organs have been made. It would be an advantage to have all such films listed 
by a central bureau and made available to quahfied teachers. The American 
College of Surgeons is making good progress in this direction. Films remewed 
and approved by their committee on motion pictures are certain to be of real 
educational value. To provide wider distribution copies of these films maj- be 
made which are quite satisfactorj'. 

Properly prepared and edited the sound motion picture is one of the best 
means of imparting information to the student. Functional results are best 
illustrated by motion and the student is trained bi- the coordination of sight and 
sound. 

Lantern slides and photographs: The teaching value of lantern slides and 
photographs desen-es emphasis. The student’s interest is held more closely 
by a well illustrated talk than by a didactic lecture when often sooner or later 
attention suffers from an irresistible state of drowsiness. One of my former pro- 
fessors after thirty minutes of the presentation of drr- facts was in the habit of 
sai'ing, “For the benefit of those who are still awake we shall proceed to the next 
topic.” His words were quite appropriate to the occasion. The lantern shde 
offers a means of giving a clear outline of the lecture. It will illustrate the 
historical background of the topic both in respect to the indii'idual and the 
method. In addition it will represent fairly accuratel.v defects to be corrected 
and the results of surgical procedures. We should emphasize again the im- 
portance of having the lantern slide accurate and properh- titled. Photographs 
are particularh- useful in sectional teaching and exhibits. 

ilfodefs; I\ax and plastic models representing various states of operative 
procedure are particularly useful for studj- by small groups of students. These 
models may be made with transparent materials representing skin and one I'iews 
the various steps in the operation on the born' and soft tissue underneath, as 
through a window. Some such models are shown in figures 1 and 2. 

AVaters (4) speaking of i-isual education in the medical schools, states, “All 
methods of visual-audio acquisition of knowledge should be made available to 
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medical students and teachers and post graduate seekers of information 

The availability is the prime necessity .... It would be advantageous for all 
schools to maintain and support a department given over to the production of all 
types of teaching material, and to incorporate a film library.” 



Fig. 1. Models Showing the Technique of Rib Cartilage Tban'PLant fob Saddle 
Back A'osb by Insertion op the Cartilage through the Columella 



Fig. 2. Models Illustrating the Various Steps of the Joseph Operation fop. Dorsal 
Hump, Lateral Displacement and Low Nasal Tip 

Recent inventions and scientific developments may well influence the position 
of visual education to a profound degree. The practical adaption of television, 
radar, and electronics may revolutionize some of our present methods of instruc- 
tion. Medical educators should be alert to their possibilities. 

llTiatever may take place in this direction, it is certain that there will never 
be a substitute for a friendly, sympathetic and stimulating interest on the part 
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of the teacher in his pupil, nor for an energetic devotion to his task on the part 
of the student. 


SUMMARY 

1. Plastic Surgery one of the oldest surgical specialties has advanced rapidly 
in the past three decades following the world wars. 

2. Organization of the American Board of Plastic Surgery (1937-191;1) has 
improved the status of this specialty. 

3. Opportunities for training in this field of surger>' are still limited. In the 
United States nine residencies are available in five medical centers. 

4. Training in Plastic Surgerj- is discussed irith emphasis on the use of certain 
aids such as the motion picture, photographs, lantern slides and models. 

5. Educators should be alert to the possible practical application of television, 
radar and electronics to teaching in the future. 
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REPAIR OF FACIAL DEFECTS BY LOW-XECK PEDICLE FLAPSi 

ROBERT H. DT, JI.D. 

From the Plastic Surgery Service, Presbyterian Hospital, Philadelphia 

A fundamental principle in the restoration of facial defects is the avoidance, if 
possible, of additional visible scars. A second is, where possible, the replacement 
of lost surface tissues uith skin of similar color and texture. The first principle 
is generally violated by the use of a flap from the forehead in rhinoplastj’ or 
meloplasty, although this conforms veil to the second principle. The second 
principle is violated by the use of flaps from the arm, chest abdomen or back, 
which seldom match the skin of the face in color or texture. 

I wish to report experience with the use of tube pedicle flaps from across the 
lower part of the neck for repair of defects of various parts of the face. I am 
aware that this source of tissue has been used bj' many others, for example J. P. 
ITebster and T. G. Blocker, but in mj' opinion it has not been stressed as often 
as its merit deserves. This skin and subcutaneous tissue is devoid of hair, and 
in texture and color is verj' similar to that of the face. The scar resulting from 
its remoi'al from the neck is usually inconspicuous and can be readily concealed 
in most cases. To obtain sufficient length to the pedicle to reach the part to be 
repaired, the horizontal incisions may safely cross the midline, so that one attach- 
ment of the pedicle is on the right and the other on the left. That this can be 
successfully done refutes the popular dictum that a pedicle should never cross the 
median line of the body. We have even made a tube pedicle from a strip of skin 
and subcutaneous tissue, two inches wide, from one side of the neck to the other, 
without a temporary inteiA’ening bridge at the median line. However, to avoid 
the danger of thrombosis and necrosis at the middle of the tube, it is best in most 
cases to leave a median bridge for ten days to two weeks, before completion of 
the tube. The defect in the neck can be readily closed with little tension b}' 
undercutting its edges. The tube should be composed of skin and subcutaneous 
tissue down to the superficial fascia, but not include the platysma or other muscle. 

The following cases illustrate the use of this method of repair. 


Case 1 . A young married -n Oman received injuries in an automobile crash while riding on 
the front seat. Broken windshield glass sliced off part of the nose, including some of the 
right ala and tip and other tissues up to the lower border of the nasal bone, and also pro- 
duced a severe and deep laceration of the right cheek. 

After healing, there remained a broad, deep, irregular scar in the right cheek. The prin- 
cipal defomuty, however, was a large defect in the right side of the tip, anterior part of the 
ala and dorsum of the nose in the lateral cartilage region. The remaining distal portion of 
the ala a as drawn up by scar tissue so that its lower border a as in a vertical position (fig. 1). 
The size of the defect and the amount of surrounding scar precluded satisfactory' repair by' 
use of local tissues. A 11 inch aide strip of skin and subcutaneous tissue a as raised across 
the loaer part of the neck, just above the clavicles, an unsevered bridge I inch long being 

' Presented at the Meeting of the .American .Association of Plastic Surgeons, Toronto, 
Junes, 1 !H 6 . 
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Fig 1. (Upper left) Case 1. Showing Defect of Hight Side of Nose and Scab of 

Right Cheek 

Fig. 2. (Upper right) Case I Tgbed Low-Neck Flap to be Used Later for Repair 

OF Nose and Cheek 

Fig. 3. (Center left) Case 1. One End of Flap from Neck Has Been Transferred 
to Nose, Then the Other to Chelk 
Fig 4 (Center right) Case 1 Profile View of Repaired Side of Nose 
Fig. 5. (Bottom) Case 1. Front View, Showing Restoration of Right Ala of Nose 




Fig 6 (Upper Lrrr) C\‘=iE 2 He\led Defect or Tip and Al\e of Front ^ iets 

Fig 7 (Lpper right) C\‘5e 2 He\led Defect^ of Tip or No«e \np Right Exterme 

£\r 

Fig S (Center left) Cvse 2 End or Tlbed Jseck Flap Tr.vnsferred to Tip of Nose 
Fig 9 (Center right' C\se 2 End or Remvinder ofTcbed Neck Flap Tr-\.nsferred 
to Region of Right E<r 

Fig 10 (Bottom) CA.<iE2 Result op Repur of Tip of Xose vnd Extern\l E\^r by 

SvME Tlbed Xeck Flap 
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left at the midline. On each side of this bridge the flaps were tubed and the re- 
sulting defects closed in the usual manner. Two weeks later the bridge was severed and the 
tube completed to give a pedicle e.vlending from beneath the mastoid repon of one side to 
that of the other (fig. 2). After a three-week interval, a lining for the nostril was made by 
turning over a flap of skin covering the displaced right ala and suturing its edge to the fresh- 
ened sKn edge on the septal side ol the defect. The left end of the cervical tube was then 
severed, thiiuied out and sutured over the fining flap to the freshened edges of the defect. 
Three weeks later the right end of the tube was severed from the neck and after some of it 
was discarded, the remaining end was implanted in the cheek after excision of part of the 
scar there (fig. 3). Subsequently, the excess of tissue from the tube was excised, the re- 
mainder being thinned out and sutured to complete the shaping of the nose repair and im- 
prove the scarred area on the cheek. The final result is shown in figures 4 and 5. 

Case S. A man 38 years of age was injured in a chemical e.vplosion, the tip and part of 
the right ala of the nose, and the upper part of the pirma and the lobe of the right ear being 
carried away. The healed defects are shown in figures 6 and 7. For reconstruction of the 
missing part of the external ear, the post -auricular skin was not available, as the hairj’ scalp 
e.vtended verj- close to the attachment of the ear. It was decided to use a tubed pedicle flap 
from the lower cervical region for repair of both ear and nose defects. A tubed pedicle was 
prepared horizontally across the neck in one stage, without any intervening bridge at the 
median line. Three weeks later the left end was severed, and sutured to the freshened edges 
of the defect in the tip and right ala of the nose, after a lining for the nostril had been fur- 
m'shed by inverting surrounding skin (fig. 8). After another three weeks' interval the pedi- 
cle was cut and the free end of the edge used to repair the nose was trimmed and sutured to 
the surrounding skin. The remaining pedicle was found to be long enough to reach the an- 
terior end of the ear defect, where it was sutured into a freshened area at this point (fig. 9). 

After several operations to bring the pedicle to proper position, size and shape to replace 
the missing part of the ear, a thin sickle-shaped piece of preserved costal cartilage was in- 
serted to stiflen the new ear margin. The missing lobe was reconstructed by means of small 
local flaps. Figure 10 shows the end result of the nose and ear repair. 

Case S was a young woman with a square, depressed scar on the left cheek, about 1| by I 
inch in area, resulting from irradiation treatment of a pigmented ne-vus in childhood. The 
scar was white in color for the most part, and there was some retraction of the lower eyelid 
(fig. 11). The lack of contour precluded the use of a free skin graft, and repair b 3 - multiple 
excision and gradual advancement of local tissues did not seem feasible. A transverse, 
low cervical tubed pedicle was prepared, completion of the tube being preceded bj- a median 
bridge of skin (figs. 11 and 12). Five weeks after the first operation the right end of the 
cervical tube was severed, and circulation from the left end found to be satisfactorj". The 
upper portion of the scar on the left side of the cheek was excised, the free end of the cervical 
tube opened, flattened out and thiimed, and sutured to cover the raw area left by e.xcision 
of the cheek scar (fig. 13). Three weeks later, the remainder of the cheek scar was excised, 
the tube from the neck divided, and the end attached to the cheek opened, thinned and 
spread out, then sutured in place to cover the raw area. Some later correction of margins 
will be required, and final result is therefore not shown. 



RECONSTRUCTION FOR PARTIAL LOSS OF EAR 

Case Reports*. 

JACQUES W. MALIKIAC, M.D. 

It is generally admitted that it is difficult to attain perfection in plastic repair 
of total or partial loss of ear. The main reasons for this are the intricate form 
of the auricle and the thinness of the skin and cartilaginous frame. Another 
problem is to set the reconstructed auricle at a proper distance from the head. 
Moreover, an apparently suitable cartilaginous graft and skin covering made 
available at the time of surgery may subsequently undergo changes due to scar 
formation and partial absorption of the graft; this eventually compromises the 
contour and position of the reconstructed ear. 

The cases presented here are shown not for the purpose of demonstrating any 
particular procedure, but rather to bring out the difficulties encountered and the 
necessity for improvising individualized methods of repair. In both instances, 
the retroaurioular skin directly adjacent to the defects and usually utilized in the 
repair was not available because of scarring. The location of the loss in the 
upper part of the auricle (case 1) rendered adequate skin grafting of the retro- 
auricular area inadvisable for fear of producing a secondary deformity by re- 
placing hair-bearing skin with a skin graft. 

In one of the cases (case 2) a fine retroaurioular tube was used instead of the 
supraclavicular tube-flap long considered a good reproduction of the helix. This 
narrow tube could have been considered risky in a small child. However, when 
properly delayed with an intermediary bridge to assure adequate blood supply, 
it serves well and results in a finer skin with a less conspicuous scar. The supra- 
clavicular skin tube should include a limited amount of subcutaneous fat in order 
to simulate the finely shaped helix. 

Case I. Adult male, showing loss of upper auricle following road injury, during which 
he also sustained deep lacerations of the cheek with loss of full thickness skin in the tem- 
poral and supra-auricular area (fig. 1). The patient was first seen by me in 1941, nine years 
following injury. An attempt had been made elsewhere to repair the loss by means of a 
flap from the back of the neck (fig. 8) but had proved unsuccessful, and the balance of the 
flap had been returned to the donor site leaving additional scarring. 

The necessity for a normal foundation for repair of the loss required shifting of the stan 
of the cheek over the excised scar area. This in turn brought the hair-bearing surface of 
the temple nearer the auricle. In vieiv of the scarring on the head above the defect, it 
might have been acceptable to replace the scarred area with a free skin graft. But this 
would have required the sacrifice of the hair-bearing surfaces on the temple and thus have 
added to the deformity. To avoid this, a procedure was followed in which the reduced 
amount of available skin and an additional secondary skin graft in the same location were 
used to replace the skin loss on the auricle. A supraclavicular tubed flap was used to re- 
construct the helix (fig. 10). 

^ Presented at the Annual Aleeting of the American Society of Plastic and Beconstruc- 
tive Surgery, Eew York City. October 13, 1915. 
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Fig 1 I'll! 2 


Fig 1 Loss of Lfper Half of \ijricle with Scarring op Cheek a.nd 

T^mporfl \re\ 

The scarring precludes the use of sufficient retroauncular skin for the repair A larger 
skin graft aboie the defect nould entail secondarj defonniti from the sacrifice of hair- 
bearing surface 

Fig 2 Casf 1 Elimination of Peri il rice l ir Scuiring 
Note the limited area of aaailable non hair bearing skin aboie the defect 



Fig 3 Fig 4 

Fig 3 CiseI Lobe Lnted Lren of Skin (1) ivith n Lnieb of Frngmfntep 
Certihginoes Graft 

Fig 4 C\se 1 Lon er Certihginoes Pedicle Incorporeted in Eer, Lining 

ENDER THE GreFT (x) INSERTED TO PROEIDE LpPER H ELF OF 4nTHEL1X 
SEPRACLEETCELER TlBE in PROCE-.S OF Migretion 


Figure 2 shons the elimination of the scarred area around the defect JCote the parth 
scarred skin a\ailable •>boEC the auricle V thin lai er of fragmented cartilage n as inserted 
beneath this and detached from the skull folloEEing skin grafting (fig 3) \n additional 
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area of auricular surface was provided by inserting a thin laj'Cr of cartilage under the sUa 
graft X (fig. 4). Prior to its transfer to the auricle this part consisted of two layers of 



Fig. 7 Fjci- 8 

Fig. 7. CaseI. Lateral View— Postocekative 
Fig. 8. Case 1 . Posterior View— Preoperative 

split skin with a layer of fragmented cartilage between them attached to the head on a 
narrow pedicle. 

A supraclavicular tubed flap was prep.ared and transferred in stages for attachment to 





Fig. 9 Fig. 10 

Fig. 9. Case 1. Posteeiob View. Postoperative Photogkaph. Peotkodisg 
Nobmal Eab Cobrected in Usoal Manner to Proccee Stmmetrt 
Fig. 10. Case 1. Dlagrasi of Reconstbcction. Shows Migration op a 
SEPBACLA ncnEAB Tubed Feap to Forii Belts (a — ^2) 

(1) and (2) show lower and upper parts of defect reconstructed by retroauricular skin and 
repeated split grafts with layers of fragmented cartilage. (3) Line of attachment of helix. 
(4) Attachment of lobule. 



Fig. 11 Fig. 12 

Fig. II. Case 2. Loss of Helix .at Upper Anterior Angle WTni Sc.ab 
Contracture in Anthelix and Scabbing of Temple (Shown 
BY Dotted Line) Following Doc Bite 
Fig. 12. Case 2. Retbo auricular Tubed Flap Tbansfebeed in 
Lower Tko-Thibds 
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Fig. 13. Case 2. Fiai’ (A) in Place Prior to Junction "with Helix 
{ H ). Temple Smn Advanced Following Excision of 
Scarred Area 

Fig. 14. Casf 2 Diagram ( 1 ), (2), and (S) Migration of RetroauriculartubbdFlap; 
(4) Cartilaginous Graft to Helix; (5) Scar Contracture 



Fig. 15. Case 2. Reconstructed Part of Helix (Raised bv Hook) Became Detressed 
Due to Partial Resorption of Carthage Graft 

the cartilaginous part. A'cte that the end ol the tubed pedicle js attached deep in the 
concha above the tragus to reproduce the missing crus of the helix figs 5,0). 
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The interesting points in the reconstruction of this loss are the limited amount of avail- 
able retroauricular skin and the attempt, because of this, to reproduce the concha and 
anthelix in two stages. Also of interest is the safe transfer from the mastoid region to the 
remnant of the auricle of a pedicle consisting of two split grafts with a cartilaginous layer 
between them. For the purpose of S 3 'mmetry the normal protruding ear was corrected in 
the usual manner b^’ shaping of anthelix and retroauricular skin excision (fig. 9). The 
shape of the reconstructed part has been preserved for the last three j’ears without any 
change (figs 7, 9). 

Case 2. Boj’, age 4, with loss of part of helix at the upper anterior angle above tragus, 
scarring and contracture along curl of remaining helix from dog bite. There was also full 
thickness loss of skin on temple in area adjacent to defect (fig. 11). 

Prior to repair of the loss, the scarred area on the temple was excised and normal skin 
advanced to the auricle. A narrow retroauricular tubed flap was transferred to the defect 
in stages (figs. 11, 12, 13). Because of the narrowness of the tube, the upper third was 
kept attached to the ear during the transfer of the distal end. The scarred area under the 
contracted remaining helix was excised and the surface skin-grafted. A curved preserved 
cartilaginous graft was inserted in the upper part of the reconstructed helix to provide 
support (fig. 14). However, in the course of a \*ear this transplant weakened and auto- 
genous cartilage will have to be inserted to provide more adequate cur\’ature for the re- 
constructed part (fig. 15). Slight contracture of the skin graft is responsible for the existing 
bend of the helix. Release of the bend of the helix and insertion of an autogenous graft 
for support must await further grow th of the ear. It is to be noted that the repair in this 
case was started at the age of five and that all stages except the first were done under local 
anesthetic. 



FURTHER REPORTS ON THE USE OF COMPOSITE FREE GRAFTS 
OF SKIN AND CARTILAGE FROM THE EAR*' ^ 
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Losses of the ala, columella or tip due to trauma, burns, wounds, or operative 
causes, have always presented a problem in repair. Correction has usually ne- 
cessitated the utilization of local flaps which may alter a normal feature, on or 
adjacent to the nose, or it may be necessary to transfer a remote flap which re- 
quires multiple procedures. The use of a free transplant from the ear comprising 
two surfaces of skin with cartilage between, has made possible these corrections 
in a single procedure. There is minimal deformity of the ear which is repaired 
either by closure of the defect, grafting of the raw surface, or the use of a scalp 
flap. 

In the selection of suitable cases, it has been observed that grafts over 1 cm. 
in width are on the border-line of possible success. The length of the graft 
is apparently immaterial. The following variations in the method suggested in 
the original communication have been investigated further and can now be re- 
ported. For restoration of the normal curve at the junction of the ala and the 
columella, this graft is particularly suitable. It is also useful in marginal losses 
of the ala or, if there is alar shortening, it can be used as a wedge to elongate the 
ala. For flat restoration of the tip, a plaque of cartilage and skin can be used. 

The removal of all marginal scar is essential to insure an adequate minute 
blood supply with as much vascular surface as possible for contact with the open 
surface of the transplant. This will enlarge the defect, but is necessary in prep- 
aration of the area for the graft. An accurate pattern of the resulting defect 
will aid in the selection of the most suitable donor area on the ear and will avoid 
deficient or excessive removal of normal ear tissue. Several parts of the ear have 
been utilized for donor sites, depending on the size and shape of the defect. 
The skin over the cartilage should be thin and care must be taken not to separate 
the skin and the cartilage. The most commonly used source is the outer margin 
of the helix which is usually repaired with a scalp flap in which the ear is buried. 
The flap is detached 2-3 weeks later and the open surface behind the ear grafted. 
The crus of the helix is used for smaller repairs, and can be repaired by direct 


' Presented at the American Association of Plastic Surgeons, Toronto, June 3-^, 1M6^. 

* This work has been done at Valley Forge General Hosmtal in ^ociation mth Major 
Parke Scarborough, Major Edwin Shearbum, Major Byron West, Lt. Allyn McDowell, Lt. 
hClton Edgerton and Lt. James Jenson. 
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Fig. 1. Ilhtstra-tinc tse Steps is" Repair or Nostril Border, Tip, and Columella 
HTTH Composite Free Graft 


closure. If the anti-helix or rim of the concha are used for a flat graft, they can 
be repaired either by closure or grafting. Occasionall3', in losses of the ala due 
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to burns, the rim of the ear may also be damaged and no additional procedures 
will be necessary in correcting both deformities. 




Fig. 3. Large Beplacembnt of Marginal Loss of Nostril with Free Composite Graft 
OF Skin and Cartilage. Adjust.ment of Distorted Tissue of Tip 
Completed before Grafting. Repair of Ear with 
Mastoid Flap 


The graft is anchored to the nose with a few buried sutures and the skin closed 
accurately with fine stitches. A carefully applied dressing with packing in the 
nostrils for support and gentle resilient pressure externally is necessary for iro- 
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mobilization. If a graft is discolored or blistered at the time of the first dressing, 
it will generalh' recover if kept drj' and immobilized for several days. 

These grafts have proved extremely useful in alar repairs by eliminating 
the need for deforming features of the face by use of local flaps, or of prolon^ng 
the repair in preparing remove flaps. The margin of the helix matches the mai - 



Fig. 4. Elong<.tiok and EmnNvnoN or Notch in Nostril bi a tVEDcE-sHArED 
Composite Free Graft of Skin and Cartilage Repair of Ear bi 
Clositre of the Open M.argiss 



Fig. 5. Restoration of Tip of Columella w ith Plaque of Skin and C artilage. 
Repair of Ear mith Skin Graft 


gin of the ala remarkably Asell and the color matches almost perfect] j Repairs 
of one ala, the tip, and columella have been carried out nith a single graft re- 
producing the apex of the nostril. Bilateral losses of nostril borders have been 
done n ith tissue from the same ear. Short alae have been lengthened bj^ opening 
the scar and inserting a wedge shaped graft. This report is based on experience 
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M’ith over fifty cases of composite free grafts from the ear performed by the mem- 
bers of the' plastic service. In only four cases has there been total loss of the 
graft. 


SUMMARY 

Further experience ■\vith the use of composite free grafts from the ear in co- 
lumellar, tip, and nostril margin repairs confirm the initial enthusiasm for this 
method. A total of over fifty grafts have been performed ■n'ith failure in only 
four instances. 

REFERENCE 

Bnoira, J. B., and Cannon, B.: Composite free grafts of akin and cartilage from the ear 
Surg., Gyneo. & Obst., 82: 253-255. 



FREE EAR LOBE GRAFTS OF SKIN AND FAT 

Their Value ix Recoxstructioxs about the Nostrils' 

S. M. DUPERTCIS, M.D., Commander (MC) CSNR 
Pittsburgh, Pennsylvania 

Experience has shonn that free cutaneous grafts for the purpose of correcting 
surface defects are best limited to the transplantation of various thicknesses of 
skin. Fat or other deeper structures attached to a large free graft most 
commonly results in failure of the procedure. Because of the color, texture and 
especially the contour of the ear lobe, we w ere attracted to this site as a source of 
tissue veil suited for reconstructions about the ala, nasal tip and columella. 
These transplants are composite free grafts of the full thickness of the ear lobe, 
consisting of fat between two surfaces of skin. A total of 15 such grafts in 11 
patients has been performed irith success. The follouTng is a presentation of 
the method illustrated bj' patients in this series of cases. 

Free transplants of skin with some fat attached have been successful in thin 
strips of hair-bearing tissue for the replacement of eyebrows and ej'elashes. 
Possibly rare instances of larger compound free grafts of skin and fat have been 
satisfactorj', but such methods have been regarded generally as unsound. How- 
ever, success occasionallj' rewards the prompt restoration of small completely 
aimlsed portions of soft tissue. Aufricht (1) in 1944, m a survey of early plastic 
surgerj' in this countrj', referred to the sathfactorj' replacement of a completely 
amlsed ear lobe, by Pancoast in 1844. 

The deliberate transplantation of a composite graft was reported by Joseph (2) 
in 1912, when he transferred a section of one normal ala to correct a defect in the 
opposite side. Using free grafts of skin and cartilage from the upper portion 
of the ear for alar reconstructions, Konig (3) recorded 47 operations of which 
25 ivere successful, and Limberg (4) in 1935, likewise reported 47 composite 
free grafts nith but six failures. Lately, Brown and Cannon (5) ha-ve illus- 
trated graphicallj- the value of these composite free grafts of skin and cartilage 
in reconstructions of the nostril border, tip and columella. One illustration was 
observed recently in Zeno’s “Cirugia Plastica” (6) shoM-ing the repair of a nostril 
defect b 3 >^ a free graft of skin and fat from the ear lobe. 

Quite independentb’ and before our knowledge of preidous work in this field, 
our interest was directed to the ear lobe as a possible source of grafts in re- 
parative procedures about the nasal tip, alar borders and columella, since the 
ear lobe offers a readil 3 ' adaptable contour and affords an e.xcellent match in 
texture and color. 

In planning the correction of a given defect, the appro.ximate size and shape 

^The opinion or statements contained herein are those of the writer. Tbe3' are not to be 
construed as official or reflecting the views of the Na^-\' Department or the Naval Seiadce at 
large. 

From U. S. Naval Hospital, Philadelphia, Pennsylvania. 
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of the desired transplant is measured on the lobe; the area selected is the straight 
portion of the lobe between the tail of the helix and the dependent curve (fig. Id). 
After deciding upon the size of the graft needed, a triangular, wedge-shaped piece 
of ear lobe is excised under local anesthesia, and the resultant defect is then closed 
by laminated approximation of the cut edges (fig. 9c). This simple procedure 



Fig. 1. The Reconstruction of a Nasal Tip Deformity with Free Ear Lobe Grafts 
OF Skin and Fat; Illustrating Operative Steps of Case Shown in Figure 6 

serves to correct the donor defect. Healing of the ear is prompt, with a minimal 
amount of scar and deformity (fig. 4b; figs. 5 and 6). Although we have not had 
occasion to employ larger sections, the entire lobe may be taken, if necessary , 
in which event a pedicle graft might be required to correct the resultant lobe de- 
formity. 
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After the graft has been obtained, it may be tailored to fit the size and shape 
of the defect (fig. le), ^^ith care to place the graft preferably under normal skin 
tension inasmuch as no shrinkage has been observed in these transplants. In 
securing the graft in position ndth 6-0 silk, small skin sutures are placed to in- 
clude some of the subcutaneous fat in each bite. In this manner buried sutures 
are not required although an occasional subcutaneous suture may be placed to 
maintain the position of the graft. Exact approximation of all edges, both cu- 
taneous and mucosal, is desnable for satisfactorj’' results. ilTien the alar car- 
tilage is intact, the ear lobe giaft maybe split to accept the cartilage edge, pro- 
xfiding a thick surface covering and a thinner lining for the nostril (fig. Id). 



Fig 2x Fig 2b 

Fig. 2a. Deformity of left nostril from loss of tissue at base of ala 
Fig. 2b Repair with a free ear lobe graft of skin and fat 


In larger defects about the nasal tip, it may be preferable to obtain a lobe trans- 
plant from each ear (fig. 6). However, these should be done as separate pro- 
cedures; experience has showm that it is inadxfisable to suture together tw o free 
grafts composed of skin and fat taken at the same time. This is understandable 
because a large portion of the blood supply of these transplants must come from 
theii peripheral attachment to the normal adjacent tissues. 

The technique of dressing deserves careful attention to insure gentle pressure 
and firm immobilization of the transplant As occasion demands, one or both 
of the nostril orifices is packed firmlj- with lubricated gauze and one thickness of 
xeroform gauze covers the graft smoothlj-. Over this, one layer of gauze com- 
press is held in position by a carefully shaped stent mold immobilized rigidh* by 
multiple strips of adhesive. The dressing is left undisturbed for 6 to 8 days. 
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At the time of first dressing most of these grafts have appeared pink and dry 
(figs. 5 and G) ; only one was cyanotic when first seen and two had slight surface 



Fig 3\ Scar contracrurc at ape\ of right nosfrif 

Fig. 3b. Removal of scar indicating size of surface defect, with triangular section of 
full thickness ear lobe graft shown on tip of nose. 



Fig. 3c Post-operative repair with free ear lobe graft. 


erosion. In one case there vas a localized area of necrosis where the two grafts, 
one from each ear lobe, were sutured together. 

Usually' secondary revision has been unnecessary but because these fiee trans- 



Fig. 4a. (Upper) Scar defect of left nostril. 

Fig. 4b. (Lovter) Replacement with free graft taken from left ear lobe showing min- 
imum scar deformity of donor site. 

plants have their own subcutaneous tissue they may be undermined widely and, 
if indicated, contour grafts of derma or cartilage may be introduced (fig. 6). 
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After induration has disappeared, these transplants assume the normal softer 
consistency of the ear lobe and therefore are not as firm as the adjacent alar tis- 
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There is a varietj' of applications for these free ear lobe transplants about the 
borders of the nares. llTien only a small triangular section of graft is required to 



Fig, 6. Scar Deformitv or N.asal Tip ’mra Loss or Tissue; Recosstrcctiox by 2Free 
Ear Lobe Tr.anspl.ants, O.ve from E.ach Ear, is Separ.ate Procedures 
Each praft sutured in position is shown at operation and on 7th post-operative day, with 
final result after insertion of a contour cartilage graft. Minimal deformity of ears by simple 
closure of donor defect. 

correct a full thickness defect of the ala, a large attached flap of skin and sub- 
cutaneous fat from the posterior surface of the lobe may be obtained also to re- 
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place adjacent dense scar defects (fig. 7). In larger graft insets when support is 
required, a small section of > ear cartilage, secured from the concha, can be in- 



Fio. 7 a Fig. 7b Fig. 7c 

Fig. 7a. Partial atresia right nostril with dense surrounding scar. 

Fig. 7b. Operative defect through the ala with removal of adjacent dense scar. Ear 
lobe graft shown above. 

Fig. 7c. Appearance of graft at time of first dressing on 7th post-operative day. 



Fig. 8a Fig. 8b 

Fig. 8a. Scar defect at base of right ala with depression of floor of nostril. 

Fig. Sb. Repair of ala and floor of nostril with free ear lobe graft of skin and fat. 


serted. An ear lobe graft can reproduce the rounded curve of the base of the ala 
as it forms the floor of the nostril when this area is deficient following traumatic 
loss or cleft lip repair. 


FEEE E\R LOBE GRAFTS OF SKI^ AND FAT 


143 


Bj’ means of the technique described, numerous defects about the nose can be 
corrected m a single operation mth free grafts of ear lobe tissue and in many 
instances the\ may replace, ndth improied results, the more time-consummg 



Fig 9a Fig 9b 

Fig 9 a Second recurrence of basal cell epithelioma at edge of depressed previous skm 
graft 

Fig 9b Wide remoial mth repair bj an interpolated naso labial flap 



Fig 9c Operatii c remoA al of nostril border following pathological report of remaimng 
tumor tissue Rension of onginal flap and transplant of ear lobe shoi\ n, vath simple repair 
of donor site b> approximation 

method of pedicle graft reconstruction For example, the insertion of a tri- 
angular portion of ear lobe max prox ide a simple direct solution to the problem 
of columella lengthenmg in cases of bilateral cleft lip LikexxTse these grafts 
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permit the immediate reconstruction, in one procedure, of defects following sur- 
gical excision of skin malignancies near the nostril border (figs. 5 and 9). Prob- 
ably further applications of free ear lobe grafts of skin and fat will be reported, 
but in particularly they have proved of great \'alue in reparative surgery about 
the nostril because of their contour, color and surface texture. 



Fig. 9d. Two weeks after final revision following nostril border repair with ear lobe 
graft. 


SUMMARY 

The use of free ear lobe grafts of skin and fat in the reconstruction of defects 
about the nose is described. These free transplants are especially suited because 
of shape, color and surface texture for use about the nostrils. The simplicity of 
closure of the triangular donor defect with minimal scar deformity is an impor- 
tant consideration. Free ear lobe grafts have been employed with success m 
reconstructions of the nasal tip, alar border, columella, floor of the nostril and 
small adjacent areas of deep surface scar. 
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THE PUSH-BACK OPERATION FOR REPAIR OF CLEFT PALAlE 
G. M. DORRANCE, M.D., asd J. W. BRA>;SFIELD, AI.D. 

The “push back” operation first de\Tsed for congenital insufficiency of the 
palate has been eniplo3'ed by us for twent3' 3'ears in the treatment of all varieties 
of cleft palate. During this time man3’ minor changes have been made but the 
main idea behind the procedure has remained unchanged. 

We have seen cases operated on b3' at least twent3' different surgeons emplo3-- 
ing our method nith or without modifications and feel we are now in a position 
to evaluate the final results obtained. 

Despite the fact that we have never seen a “flap” lost where the method em- 
plo3’ed followed our recommendations, we are constants recerifing inquiries as 
to whether or not the posterior palatine arteries should be di\’ided. ]Man3' sur- 
geons insist on sa^'ing the vessels. 

Man3' surgeons who use the principle of the “push back” do not ad^'ise or use 
skin grafts to line the under surface of their flaps. 

The purpose of this paper is to give the indications for this operation, the 
operative details and to attempt to show the necessit3' for following out the vari- 
ous steps ad\ised. 

TYPE I. CONGENITAL SUBMUCOSAL OR CONGENIT.AL INSUFnciENCY OF THE PAL.\TE 
AND CLEFT OF THE SOFT PAL.ATE 

The shortening in these t3'pes of cleft palate is almost invariabl3' due to a 
deficienc3' of the horizontal plate of the palate bone (fig. 1 ). Since the soft palate 
is attached by the palatine aponeurosis to the shortened horizontal plate, the 
shortening is in direct proportion to the bon3’- deficienc3'. Obriousb’', the simple 
repair of an3’ cleft in the soft palate cannot have the slightest effect in accomplish- 
ing velophar3-ngeal closure. 

We advise, and routine^’ carry out, the following procedures: (1) We attempt 
to find the amount of bone deficienc3’^ b3’' the insertion of a needle at various 
points, as shoum in figure 2 . Figures 3 and 4 show normal bone and the loss of 
bone in submucous cleft cases. ( 2 ) In all cases, we perform the two-stage 
“push back” operation. 

First stage of the “push back” operation 

The first stage consists of raising the flap by hletbod A, figure 5 , or B, figure 9 . 
Method A is selected if we are dealing with a fairh' normal, well-developed flap 
with adequate blood suppb*. In these cases, the palatine vessels are divided. 

It is next to impossible to obtain the necessar3’ lengthening of the palate with- 
out cutting the posterior palatine vessels. If, as Brown suggests, the vessels are 
exposed and pulled out, lengthening is obtained, but if sufficient lengthening is 
obtained, the vessel must of necessity be acutely kinked. 

If 3’ou note in figures 6 and 15 , the extent of raw surface which will result if the 
skin graft is omitted 3'ou can readil3' see that some puckering and thickening must 
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Fig. 3. Normal Boxes in the Pal.\te 
Red border indicating where the palatine aponeurosis should be attached 
Fig. 4. Note the Loss of Bo.ve ix a Svshvcovs or Cleft of the Soft Palate 
Rough area is where aponeurosis would be retracted to, thus shortening the palate 



Fig. 5. Method A— for Elev.atiox of the Mucoperiosteal Fl.ap 
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result. This militates against obtaining a good soft resilient palate so essential 
for proper speech. 



Fig 6 Flap Eleiated— Vessels Divided Ready for Skin Gkaft 



Fig. 7. Flap Elevated — Skin Graft Sutured in Place 

When the flap is raised, a skin graft is sutured in place on the palatine muco- 
peiiosteum, as sho^ra in figures 6, 7, and 8. The flaps are returned to their bed 
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and the edges sutured. In some cases -n-here the palatine mucosa is thin, or where 
a considerable bony defect is present, or where the blood supply does not appear 



Fig. S. Flap with Skin Graft Resctcred in Place 



Fig 9. Method B For Elevation of the AIhcoperioste al Flap 

to be adequate, Method B is employed (fig. 9). In those cases, the palate is 
raised, leaving a bridge of undivided tissue to insure blood suppl 3 ’^. The remain- 
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ing portion of the flap is freed completely from the bone and the palatine arteries 
are diidded, as in Method A. The flaps are then sutured back in their normal 
position. 

We have noted that the flaps thicken appreciably follorving this procedure. 
If, when the second stage is being performed, we find the flaps are not cf sufficient 
thickness, we raise them and again replace them and wait for another four or ten 
weeks before elavating and placing the skin grafts, after the method outlined 
above. 

We deliberately avoid using the nasal mucous membrane, because in perform- 
ing the second stage of the “push back” operation it is necessary to divide the 
nasal mucous membrane and aponeurosis at its attachment to the bone, thus 


Nooy>aE. 





Fro. 10. Fiap Elevated Showing a Successful Skin Graft in a Cleft 
OF the Soft Palate 

leaving a raw area. If the nasal mucous membrane is not divided, complete 
velopharyngeal closure rvill not be obtained in many cases because the muscles 
responsible for this closure -rvill not be restored to their normal position. 

Second stage of the “push back” operation 

A flap is raised through the former incision, the nasal mucous membrane being 
divided from the posterior bony palate (fig. 10). The hamular process is then 
divided, thus transposing the tensor palati muscle from a tensor to an elevator 
muscle. The incision is continued around the tuberosity of the maxilla and over 
the pterygomandibular fold, freeing the palate from all bony attachments. 

The uvula now rests on the posterior phaiyngeal wall. The anterior portion 
of the flap is sutured to the fibrous membrane at the apex of the defect, and is 
also immobilized by passing one or two aluminum-bronze ivires first through the 
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The bony palate and lateral sulci, now devoid of their covering as a result of 
the push back operation, are covered and packed with iodoform gauze, which is 
held in place by a Gross Splint (figs. 20, 21, 22, and 23). The gauze is allowed 
to remain in place 10 to 14 days. 

A summary of the necessary steps involved in the correction of congenital 
insufficiency of the palate follows: 

Method A: 1. Raise the flap and suture the skin graft in place. 2. Three to 
ten weeks later, perform the “push back” operation. Method B: I. llTien the 
viability of the palatal tissue is uncertain, a three-stage operation should be per- 



Fig. 13. Nasal Surface After the *‘Push-Back*' Operatiok 
(a) Without skin graft, (b) With skin graft in place 

formed. First raise the palatal flap, divide the palatine vessels, and suture the 
flap back in place. 2. Six to eight months later, raise the flap through the 
original incision and insert the skin graft. 3. Three to ten weeks later, complete 
the repair Avith the “push back” operation. 

TYPE II. CLEFT OF THE SOFT PALATE 

This group of defects presents not only a short or insufficient palate but, in 
addition, a cleft of the soft palate (fig. 2). The operation of choice is the two- 
stage “push back” operation. 

The second stage of the “push back” operation is now accomplished by raising 
the flap, dividing the hamular process on either side, severing the connections of 
the soft palate from the nasal surface of the bony palate. In this way, the nasal 
mucous membrane and the aponeurosis are separated from the posterior border 
of the hard palate (fig. 10). 

The next step is to denude the edges of the cleft and approximate the nasal 


PUSn-B\CK OPERATION FOR CLEFT PALAPE 


mucous membrane of the t\A o halves, with interrupted sutures Oeft untied) (fig. 
11) It will be found helpful to insert a few mattress sutures to evert the edges 
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Fig 14 ^^abdill's Method of Oper^.tion 
(A) Completion of the suture line (B) Illustrated diagramaticall} ho^v*, by cutting 
aps in the method described, a form of YY ad\anceinent of the velum takes place. The 
cUers indicate corresponding positions before and after operation (C) The mucosa 
r!u ™ surface of the hard palate is united to the \omenne mucosa The situation 
01 the staj sutures is shown (D) Repair completed The dotted line shows the approxi- 
mate of the umted nasal mucosa. (British Journal of Surgerj 25. 1937). 

^ind prevent inversion of edges — a frequent cause for nonunion. One or two 
^"^eau sutures are next placed through the muscular layer at the rmddle third of 
Ihe soft palate IVe use a specially designed needle for placmg this mtramuscular 
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Fig. 15. Elevation of Flaps in PnEFABATiON for Skin Graft in Single 
Lip-Jaw Palate Cleft 

Note how a portion of the nasal mucous membrane may be elevated 



Fio. 16. Completed Second Stage of the “Posh-Back” Operation in Single, Complete 

Lip-Jaw Palate Cleft 
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^10 17 Raising op Flaps and Skin Grafting iv First Stage op the ‘‘Pdsh-Back" 

Operation 



Fig is. IsciEiON for Flaps in the Final Stages of the “Posh-Back” Operation 

Future, bringing it from the midline out through the lateral incisions, as shown in 
und 12, and ending'’in midhue. These needles — straight or curved — 
'nth wire sutures attached, are prepared for us bj’ theT)a\TS and Geek Co. The 




Fig 19 Demonstrating the Completion of the Final Stage of the “Push Back 
Operation in Double Cleft Palate 



Vrr 20 Gross Splint 
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suture is placed and left untied; the nasal sutures are tied, closing this surface, 
■with the edges everted. 



Fig. 22. Gross Spurt 


The Yeau suture is non’ t'\\isted (tied) bringing the two halves of the cleft into 
good approximation, without tension. The oral sutures are next inserted and 
tied. These sutures should pass down to, but not through the nasal mucosa. 
Ordinao’ ttirough-and-througli sutures, if not carefully laid and tied, \\'ill invert 
the edges of the mucous membrane. XJse end-on-end mattress sutures. The 
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anterior end of the flap is now sutured to the palate bone or to the fibrous tissue 
present. An iodoform pack is placed over the uncovered palate and in the lateral 
incisions and a Gross Splint applied (figs. 20, 21, 22, and 23). 

The raw nasal surface that formerly existed in the “push back” operation is 
avoided by the use of the skin graft (fig. 13). Tension sutures, or metal plates, 
used to reduce tension will frequently produce a permanent scar. Intramuscular 
and intrafascial sutures are well tolerated and, for this reason, the Veau suture is 
ideal. We use it in all cases. The mattress suture is well tolerated because it 



Fjg. 23 Gross Splint 


gives maximum approximation of the two muscular segments ivith epithelial or 

surface tissue compression. .r. • 

A summary of the operative procedure in this type is: 1. Raise the ap 
suture a skin graft in place. 2. Three to ten veeks later, the “push back is 

lAhe palatal tissues do not warrant extensive surgeiy at this time, a three 
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Second stage: Six to eight months later, raise the flap through the original in- 
cision and insert the skin graft — ^resuture. 

Third stage: Three to ten weeks later, perform the “push back” operation. 

TTPE in. CLEFT OF THE SOFT AKD HARD PAIATE UP TO THE PREMAXILL-A 

This group presents four distinct variations: 1. The defect in the palate bone 
may be as wide as the cleft in the soft palate. 2. The margins of the soft cleft 
may converge anteriorly into the narrow cleft of a verj’' poorly developed hard 
palate, with its characteristically high narrow arch. 3. The vomer maj' be fairly 
well developed or only rudimentary. 

In our experience, the vomer is usually rudimentarj' and does not approach the 
level of the defect. These variations affect the type of operative procedure. 
The presence or absence of a normal vomer is the most important factor present. 
UTen the vomer is rudimentary, as is usual in this type of cleft, it plays no part 
in the correction. The Langenbeck lateral incision may be made, the flaps raised 
end the skin grafted in one operation. Three weeks later, the Langenbeck 
operation is performed closing the cleft. Six months later, the V-“push back” 
operation is performed. 

The Wiirdill operation uses the Veau-method of stretching the mucous mem- 
brane and covering it with V-flaps, much the same as we do in the V-“push back. ” 
If the vomer is well developed, we perform the “push back” as described in 
Type V. 

The practicability of the Veau idea of reflecting the nasal mucous membrane 
must be considered. When the arch is high and narrow, the mucous membrane 
is difficidt if not impossible to transfer. When closure is obtained in this tjTie, 
It IS not entirely satisfactory. In a limited number of cases where the cleft is 
not too wide or the arch is not too high, it is possible to elevate sufficient nasal 
mucous membrane from the floor of the nose to suture it in the midline. It has 
not been entirely satisfactory for us. We feel, however, that the skin graft re- 
duces the possibility of tissue failure to a minimum and preference is made of its 
use. 

type tv. single COMPLETE CLEFT OB UNILATERAL LIP-JAW PALATE SPLIT 

When conditions permit, the lip is closed soon after birth. This produces a 
fusion of the alveolar cleft. Rarely, in this type, is the vomer rudimentary. As 
a rule, it is well developed and attached to the longer side and its mucoperiosteum 
can be used to close off the nasal chamber. 

In the presence of a ivell developed vomer, lying on a plane and articulating 
with the palatal process, its mucosa may be separated from the bone and reflected 
like the open page of a book. This leaves the vomer devoid of its mucosal cover- 
nig. The palatal mucous membrane on the short side is elevated one-quarter 
mch along the margin of the cleft and the vomer flap is tucked into this recess. 
This brings the two raw surfaces into contact in which position they are immobil- 
ized with mattress sutures. The triangular cavity thus created is packed with 
lofoform or xeroform gauze, and held in place by a Gross Splint for at least ten 
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days (figs. 20, 21, 22, and 23). This area granulates progressively to the surface 
effectively solidifying the anterior third of the palate (figs. 24, 25, 26, 27, and 28). 

The operative sequence for correction in the presence of a well developed vomer 
is as follows; About the second or third year or later, the vomer flap is reflected 
as described and the area allowed to fill in. In from five months to two years 
later , a first of a two-stage “push-back” operation is performed. This consists 
of a long lateral incision on either side; the posterior palatine vessels are dirided 
and the flaps raised (fig. IS). If they blanch or are very thin, we immediately 
suture them back in place. Three to ton weeks later, the “push-back” operation 
is performed. The flaps are elevated unth their adherent skin grafts, carried 


VOiT«^€,1 







Fig. 24. ItvcisroN op the Voaier Flap 

backward and fixed. The pattern of this reconstructed palate resembles that of 
Smith, Ganzer, Halle-Emst, Limberg and WardiU (fig. 16). 

It should be noted here that the fiUed-in area, bounded by the vomer flaps, 
remains untouched. Incisions for the “push back” flaps are made only when the 
bony palate has been unmistakably outlined with a needle. This gives a bony 
floor for the flaps on either side of the vomer area and the “push-back” operation 
is completed essentially the same as previously described. 

To summarize briefly: The vomer flap is raised and sutured “leaf-of-the-book- 
wise” to the opposite palatal flap. The space formed is packed and allowed to 
granulate to the surface. W e strongly stress this phase of the operation, because 
the anterior part of the hard palate has automatically repaired itself without 
disturbing any of the palatal tissue. 





Fig 28 Coupi-etbd and Filled in Vomeb Flap Opebation in Single Lip Jaii 

Palate Cleft 
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Five months after the vomer-mucoperiosteal transplant, the tissue in this area 
is usually well organized and the flaps ma 3 ' be elevated and skin graft inserted. 
Three to eight weeks later, the “push back” operation is performed. The order 
of the repair is as follows; 

1. The nasal sutures are inserted but not tied. 

2. The Veau suture is inserted but not tied. 

3. The nasal sutures are now tied. 

4. The oral sutures are inserted but not tied. 

5. The Veau suture is now tied bj’ twisting the ends, thus approximating the 
two halves. 



Fig 29. Lixes of Ixcisiox for Biu^teru. Vomer Fl<.ps iv Double Lif-Jaw 

Palate Cleft 

Note how far forward they may be placed 

6. The oral sutures are now tied. 

7. Retroposition is effected, and the palate is anchored in its new position with 
the Viire sutures as preAnoustj' described. 

The bonj- palate is covered ndth iodoform gauze, and the latter is held in place 
mth silver wire to permit granulation across this space. 

The unilateral lip-jaw split, with a rudimentarj' vomer, is rare, but in such 
cases the repair maj’ be made by either of two methods: 

1. The Langenbeck operation is performed as a preliminarj’ step, with or with- 
out a skin graft, as conditions warrant. 

2. Use the method of Ganzer, modified by Limbers, and popularized b\' 
Wardill (fig. 14). 
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Fig. 30. Demonstrating the Method of Elevating Suturing the Vomer 
Flap in Double Lip-Jaw Palate Cleft 
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Fig- 31. Completed Double 


Vomer Feap i.v Double Lip-Jaw Palate Cleft 
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We prefer the Langenbeck method of anterior closure followed by the \-“push 
back” operation. 

If the flaps permit, the grafts are inserted at the same time the palatal mucous 
membrane is raised. If, on the other hand, the tissue is very thin and blanches, 
a three-stage operation is automaticaI]3 resorted to in completing the Langen- 
beck procedure. Since a short palate now exists, the V-“push back ’ operation 



Fig. 32. Demoxstiu.ting the Positios of the Supehior Coksteictoe at Rest 
Note the palatine fibers of the superior constrictor which cause the shut-off 

is performed, much the same as shoim in figure 16, to obtain velopharj-ngeal 
closure. 

TYPE V. DOUBLE COJIPLETE CLEFT OR BIL.ATERAL LIP-J.AW PALATE SPLIT 

The method of closure is bj' reflecting of one or both vomer flaps of mucous 
membrane outward as the open pages of a book (figs. 29, 30, and 31). It is easier 
to do this bUaterallj' at once, and not in stages. Some authors believe there is 
danger of losing the vomer if this is done. However, our e.xperience has not borne 
'this out. 
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Upon the first examination of a cleft palate, soon after birth or in infancy, the 
vomer may appear to be only a remnant. A year or so later, one is often sur- 
prised to note that, in many cases, the vomer has developed to a point vhere the 
'■ flaps may be utilized. 



Fig. 33 . Demonstrating the Position of the Superior Constrictor When 
Contracted to Produce the Shut Off 

We are mindful of the additional stage-operation required, when the vomer flap 
technic is employed, but it so greatly simplifies the final or “push back” operation 
that we feel it is indispensable. When the gauze is removed in ten days or two 
weeks, and the cavity has begun to fill in, it is smooth and rapidly blends ivith 
the contiguous surface of the palate (figs. 17, 18, and 19). 

TYPE VI. COMPLETE BILATERAL GLEET WITH RUDIMENTARV VOMER 

The vomer is not available for use. 

We have not been able to use Veau’s method of pulling the nasal mucous mem- 
brane over for constructing a nasal lining in a large percentage of cases. In the 





168 


G. M. DORRANCB AND J. W. BRANSFIELD 


we fee] that the use of the skin graft accomplishes this and permits the retrodis- 
placement necessary for a successful “push back” operation. 

Secondary repairs 

We have, in former papers, dwelt at length on the shortcomings of themuco- 
- periostea] and osteoplastic methods of cleft palate surgery. We feel, therefore, 



Fig. 35. Latebae. View of the Position of the Palate Moscles in a Cleft 
Involving the Body Palate, afteh the “Posh-Back” Operation 

that mention of our methods of full correction of these previously operated cases 
is necessary. We classify these palates as operative successes but speech failures 
We are mindful of the fact that the other surgeon’s successes are not seen by us. 
We seldom see a palate which had been repaired by the Davies-CoIIey or Lane 
methods, uliere the tissues are in a state of sufficient vitality to risk further surgi- 
cal correction.' In the cases where we tiied a “push back” operation for correc- 
tion of speech, little or no improvement resulted. We have twice successfully 
performed the “push back” operation after a Brophy osteoplastic repair. AVc 
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confess that we have seen speech failures after a “push back” operation. In such 
cases, the soft palate was not sufficiently separated from the hard palate struc- 
tures to permit full retroposition. Many of our omi Langenbeck repairs, per- 
formed years ago, have been functional failures. 

The procedures for correcting these speech failures varj" ivith the preidous 
types and number of operations. Generally speaking, a modified “push back” 
forms the basis of correction on aU patients who still have a palatal insufficiency 
and speak nith the characteristic nasal tone. These secondarj^ corrections have 
been very gratifjdng and aU cases have been improved. 

It is important to carefully plan the operation in each case so as to obtain 
maximum correction with minimum surgery. The plan is based on factors, the 
presence or absence of which influence the efficiency of the operation — the most 
important is the amount of bony palate present and the degree of vomer devel- 
opment. 

Using a sharp needle, the edge of the bone is followed completely around the 
palate, automatically outlining the flaps. 

The first stage consists of elevating the mucoperiosteum; dmding the palatine 
vessels (if not done at the pre\’ious operation). Next, insert the skin graft if it is 
to be employed. It is very difficult to insert skin grafts in cases that have been 
operated upon many times before. Fortunately, the marked overproduction of 
fibrous tissue, existing from repeated trauma, is not so prone to contracture, and 
the skin grafts are not as necessary. 

The second stage of the push back operation is performed three to ten weeks 
later. 

The hamular process is di\-ided on each side, and the soft palatal tissues are 
completely separated from the posterior border of the hard pidate. The lateral 
tissues are bluntly dissected out imtil the internal pterj'goid muscle is reached, at 
which time there should be sufficient retroposition of the tissues. The flap or 
flaps are then sutured as previously described. 

It is to be emphasized that in these secondarj^ repairs it is necessarj’^ that over- 
correction be made. 

We have inserted figures 32, 33, 34, and 35 to show our conception of why the 
“push back” operation by retrodisplacement of the palate offers the proper setting 
for the constrictor muscles to accomplish velopharjmgeal closure. 

We have never contended that the “push back” operation is necessarj’- in every 
case of cleft palate but we insist that where a short palate exists, this operation 
does offer a better chance of articulate speech by bringing about velopharyngeal 
closure. 



MULTIPLE EXCISION XND Z PLASTICS IN ' 
SURFACE RECONSTRUCTION 
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Grand Rapids, ^fichigan 

It is the author’s good fortune to discuss this subject again with distinguished 
colleagues who devote their thought and various abilities to the attainment of 
the ideal in the special surgical field which deals with reconstructive restoration 
of normal function and cosmesis. 

It is well to emphasize again that this responsibility for both function and 
cosmesis requires a type of thinking and planning quite different from that re- 
quired to properly and successfully employ the commonly practiced types of 
reconstruction. 

Davis reviewed the literature of one part of this consideration in 1931. He 
pointed out to the profession in an excellent article the rationale, some of the 
useful applications and the technique of the Z plastic procedure. He stated that 
“the utilization of such tissue (scar flaps) for the relaxation of scar contraction is 
not generally understood although the Z type of incision by which it is accomp- 
lished is an old procedure” (1). 

Davis and lUtlowski presented another excellent discussion of the use of Z 
plastic for the relief of scar contraction in 1939 (2). They discussed a long, satis- 
factory personal experience and reviewed Limberg’s papers which clearly discuss 
the theory and practice of the procedure (3). They state that “the Z incision is 
now well kno^ra and the method is frequently used by surgeons who are accus- 
tomed to dealing with scar contractures We find that there are many who 

do not understand the principle of the procedure at all, or realize its usefulness.” 

Davis, in a paper in 1929 dealing with the gradual partial e.xcision of scars and 
large disfigurements, reviews the literature and discusses the second phase of this 
consideration. He states “I have used gradual partial excision with closure 
successfully in removing extensive scars, large pigmented moles, pigmented 
naevi, haemangiomata, tattoo-marks, x-ray and radium bums, localized scler- 
oderma, keloid, etc. and have found that by this procedure that these cutaneous 
disfigurements may be eliminated without mutilation, and that better results 
may be obtained than by any other method with which I am familiar” (4). 

The author has emphasized on previous occasions over a period of time that 
the employment of the principle of Multiple Excision, a better imderstanding of 
the varied uses of Z plastics and the use of flaps of normal tissue from the vicinity 
of the deformity will improve greatly the end results (5) (6). 

Some of my purposes and methods of employing Z plastic flaps and the tech- 
nique of multiple excision differ markedly from those described originally and 
commonly practised. 

The Z type of incision and flap formation, described for the relaxation of scar 
contracture, is an old procedure which has enjoyed little of the thoughtful con- 
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sideration and actual application to which it is entitled. It was emploj'ed first 
bj' Denomdlliers in 1856 for the correction of an ectropion of the lower eyelid (7). 
It was employed b3’ his contemporaries, such as Szjmanowski, apparentlj' lost 
sight of for j-ears, and rediscovered frequently since Piechaud described the 
procedure for the relief of axillary and other contractures in 1896 (8). Berry' 
and Legg described its use for correction of misplaced tissue along scar in the lip 
(9); Morestin used multiple Z flaps for correction of flexor scar contraction of the 
Angers (10) ; Fieri for deepening the commissures of the Angers in burned hands 
(11); Daiis for scar contractures of the face and neck (12); Babccck for Anger 
webs (13) and Steindler for webs in the hands (14). 

The procedure as ori^nally and subsequently described depends upon the 
shifting of scar infiltrated soft parts bordering the contracture to lengthen the 
lin e in which tension or “pull” occurs. This is in contrast to the excision of this 
scar and the introduction of new tissue, as generally' practised. 

It is the author’s purpose to call attention again to the value of this procedure 
and to illustrate a few of its many applications in the correction of disabilities 
resulting from scar and contracture. He wished to emphasize that it is a pro- 
cedure of choice in the correction of such disabilities anywhere on the body' sur- 
face and that it should have first consideration, along with two other procedures 
in the correction of surface functional and cosmetic disabilities of the face, trunk 
and extremities. 

He ■n'ishes, further, to describe again a different use for the Z procedure which, 
combined with multiple excision, permits the complete substitution of normal 
for pigmented or other pathologic tissue without consequent distortion of eye- 
lids, nose, angles of the mouth or ears. In other words, an end result which 
approaches the normal and cannot be accomplished in any other way. 

This incision makes possible the transfer of patholopcal tbsue from an area 
where multiple excision would create a pull or traction producing distortion of 
normal features, such as eyelids, alae of the nose, angle of the mouth, etc. or 
undesirable scar about a joint. It is exchanged for good skin which may be 
advanced along lines that produce no distortion. 

This is particularly valuable in the infraorbital area and on the upper lip 
where it is essential to leave the philtrum and angles of the mouthimchanged. 
The method is not useful in the upper infraorbital area in the male because of the 
introduction of hair bearing skin. Abnormal skin of this area is better elimin- 
ated by' the introduction of an interpolated temporal flap or a graft. 

The principle of multiple, partial excisions was first discussed by Morestin as 
a gradual reduction of surface deformities (15). 

Its rationale is based upon the fact that the skin in early' and middle life is 
elastic and that it rapidly' regains a normal relaxation and elasticity after being 
put on marked stretch or tension. 

It is lopcal, sensible and easy' of execution whenever there is suflicient normal 
skin bordering the defect to permit its removal and repair. The procedure may' 
be utilized for bum scars and keloids, large traumatic scars, congenital pathology 
of various sorts, etc. but not for malignant tissue. A desirable cosmetic result is 
rarely' obtained with transplanted skin flaps and grafts. 
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factory personal experience and reviewed Limberg’s papers which clearly discuss 
the theory and practice of the procedure (3). They state that "the Z incision is 
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do not understand the principle of the procedure at all, or realize its usefulness.’’ 

Davis, in a paper in 1929 dealing with the gradual partial excision of scars and 
large disfigurements, reviews the literature and discusses the second phase of this 
consideration. He states “I have used gradual partial excision with closure 
successfully in removing extensive scars, large pigmented moles, pigmented 
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oderma, keloid, etc. and have found that by this procedure that these cutaneous 
disfigurements may be eliminated rvithout mutilation, and that better results 
may be obtained than by any other method with which I am familiar” (4). 

The author has emphasized on previous occasions over a period of time that 
the employment of the principle of Multiple Excision, a better understanding of 
the varied uses of Z plastics and the use of flaps of normal tissue from the \icinity 
of the deformity will improve greatly the end results (5) (6). 

Some of my purposes and methods of employing Z plastic flaps and the tech- 
nique of multiple excision differ markedly from those described originally and 
commonly practised. 

The Z type of incision and flap formation, described for the relaxation of scar 
contracture, is an old procedure which has enjoyed little of the thoughtful con- 
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Cate 1 (a) Third degree bum scar (b) Partial repair of face by multiple excision, 

(c) Exchange of hair bearing scalp and temporo-panetal scar b\ Z plastic Transfer of a 
supracla%’icular pencil tube for repair of the he]^ (d) Temporoparietal scalp scar re- 
moved by multiple excision Reconstruction of the helix. 

Case 4* Bum scar contraction of the flexor surface of the first three fingers, thumb and 
the adjacent palm The scar infiltrated skin was utilized m the flaps formed bj Z incisions 
for the repair. 
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The PLANNING in large defects must be carefully and correctly considered. 
It must contemplate distortions of the eyelids, alae, tip of the nose, and the 
angles of the mouth. These are of no interest, if they are temporary and ndll be 
ehminated with the completion of the work. The ultimate scar should be located 
in a least conspicuous place and should be linear and fine. 

Morestin and Davis utilize various incisions in the lesion or deformity and 
depend upon the elasticity of the bordering skin for closure. This permits of 
frequent excisions but accomplishes less at each procedure than the method 
which is to be described. Morestin has operated some cases as frequently as 
each three or four days. Davis excises the maximum that Avill permit closure 
without undercutting the bordering skin and waits long periods of time between 
operations. He says “the amount which it is safe to excise varies with the 
elasticity of the skin around the disfigurement and the determination of this 
point is sometimes a nice one, as it is essential in carrying out the procedure that 
the wound be immediately sutured and that peripriman healing follow” — 
"Ordinarily, I prefer not to undercut as undercutting tends to make more scar, 
and the tissues do not loosen as readily for the secondary operations.” 

Our technique varies in several respects, except in small lesions. The type, 
size and distribution of the lesion determines the location of an incision which, 
after undercutting, permits the maximum advancement of normal surrounding 
skin without distortion of the lids, nose, mouth, etc. This may ultimately 
effect complete new skin covering of the face, etc. 

The maximum possible removal of the lesion and the certainty of exact closure 
by fine sutures along any line is accomplished by xmdercutting the lesion and 
passing mattress sutures through the lesion which draw the edge of the cut skin 
rmder it. to the line to be incised in the lesion. The use of this suture and of Z 
plastic to transfer portions of the lesion to areas where its removal will not cause 
deformity are described in the discussion of the succeeding cases. 

The following cases wll serve to illustrate this type of planning and procedure 
in various localities of the body surface. 

Case 1. A second and third degree burn destroying the hair bearing scalp of the temporo- 
parietal region, skin of the upper half of the right face and neck, the helix of the ear and 
the eyebrow. Hair bearing scalp was exchanged for the temporal scar by Z plastic, the 
exchanged scar tissue eliminated by multiple excision, the hypertrophied facial scar re- 
placed by normal skin from the lower face and neck by multiple excision, the helix repaired 
with a small tubed pedicle taken from the clavicular region and the eyebrow replaced by a 
full thickness scalp graft. 

Case 2. A verruca t 3 TJe tumor (Seborrheic Keratosis) removed by multiple excision. 

A relaxation incision in the parietal area permitted advancement of hair bearing scalp 
to close the defeet resulting from removal of the vertical portion of the tumor. The wide 
relaxation area was covered with a very thin split skingraft and allowed to contract. This 
skin area was subsequently removed by multiple excision. 

Case S. Pigmented, hairy mole of the entire left forehead scalp. Partial removal by 
multiple excision. Further removal by Z plastics which permitted exchange of norroal 
flaps of scalp tissue for similar flaps of pigmented tissue and the ultimate removal of this 
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Case S. (a) Pigmented hairy mole, (b) Result of multiple excision, (c) Z plastic 
for introduction of normal scalp, (d) Small remnant of mole to be removed by excision, 

Ca-se 7. Congemtal web between the proMmal phalanges of the first and second fingers 
and the entire second and third fingers. Reconstructed by Z plastic procedure. 
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Cases S and 6 . Third degree burn scar. Destruction of the neb between the first and 
second and second and third fingers. Adhesion between the pro\imaI portions of the first 
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Case $. (a) Seborrheic keratosis, (b} Partial multiple excision (c) Completely 
excised tumor. Advanced hair bearing scalp. Relaxation incision and thin split graft, 
(d) Completed multiple excision. 

and second fingers. Hypertrophied scar of the skin of half the dorsal surface of the hand. 
The hand in Case 5 is reconstructed by Z plastic and multiple excision. Reconstruction 
in Case 6 is by multiple excision. 
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Cases S and 9. These eases illustrate congenital constriction bands around the lower 
leg. These bands have been released and the skin of the area relaacd by Z plastic. Case S 
was released by a complete Z procedure around the entire circumference of the constriction. 

a 1) 



Cased, (a) Third degree burn scar, (b&c) Stages of multiple excision, (d) Completed. 

This procedure is a surgical mistake because of the section of the superficial banphatics. 
Contrast the foot prior to and following operation. The Ijanphedema in the foot still 
persists after several years. The constriction band in Case 9 was corrected by two Z 
plastics, one on the external and one on the internal surface. The Ij-mph circulation of 
the ankle and foot are normal post-operatively. 
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Case IS. Pigmented, h.nir.v mole involving tlie upper arm and elbow. Pigmented skin 
is replaced b.v multiple c.vcision with skin transferred from the axilla and thorax by direct 
flap. 

Case IS. This case hiis been presented in an unfinished state previousl.v. It illustrates 
clearly both points of the procedures under discussion. The skin of the upper two-thirds 



Case 9. (a) Congenital constriction band, (b) Partial Z plastic relaxing the band. 
Note normal ankle and foot. 


of the cheek and upper portion of the neck beneath the hair present a pigmented naevus 
with areas of skin atrophy following treatment by radiation and carbon dioxide snow during 
childhood. It also presents a sarcoma in the infraorbital region as the result of radiation, 
etc. The asjTnmetry of the face results from the arrested development caused by earlj" 
radiation treatment. 

The cheek is covered with normal skin from the lower face and neck as the result of 
multiple excision. This process was continued until the line of normal skin ran from the 
angle of the mouth to a point slightly beyond the external eanthus. Note at this point 
(fig. b, Case 13) the exchange of a flap of normal skin from the cheek for a similar flap of 
pigmented tissue from the infraorbital region. This flap of normal skin was advanced to 
the nasal border and the pigmented tissue below it remox’ed by multiple excision (fig. c. 
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' Case 10. This case illustrates the correction of a pigmented naevus in the infraorbital 
region by Z plastic and multiple excision. Note the exchange of the superior entirely 
involved triangular flap for the inferior one which presents a small circular area of pigmen- 
tation. This flap is advanced successively by multiple excision until the spot of pigraenta- 


CaseT. (a) Congenital neb. 


b 

(b) Completed Z plastic repair. 


a b 

Case 8. (a) Congenital constriction band, (b) Complete Z plastic repair. Note 
chronic lymphedema of foot and ankle 

tion is eliminated. The final scar in the naso-facial groove is stretched as the result of 
tension and time and the right ala requires elevation. This is readily accomplished by 
e.\cision nithin the indicated design 

Case 11. Cavernous haemangioma of 25 years duration. Ulceration of the mucosa. 
Recent frequent spontaneous hemorrhages. Ligation and dissection of the involved 
vessels, etc. Multiple excision was performed in two stages to complete the reconstruction. 
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Case 13) Tbe final scars surround the car attachment and present m the infraorbital 
area as appear in (figs c and d, Case 13). 
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Case 11 (a i c) Cai emous haemangioma and ulcer (b i. d) Correction bv multiple 
excision. 

Case li Third degree burn scar with marked hypertrophy , destruction of the skin and 
marked elexation of the ala of the nose Tbe Z plastic procedure prexnouslj desenbed 
lias utilized to introduce nen normal skin into the neck and cheek and transposed a large 
triangle of hx-pertrophied skin from the cheek to the neck a here it could be remoxed by 



Case 10. (a) Infraorbital pigmented nacvue. Z plastic and multiple excision, (b * c) 
Continuation of multiple excision, (d) Stretched scar and loiv ala to be corrected by 
excision according to the design. 
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multiple exci'^ion The multiple c\ci«ioii subsequent to the onpnal Z plastic procedure 
advanced the point of the normal triangle of sUn to the angle of the mouth and resulted 
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Case IS (a) Treated pigmented uaevus with areas of slan atrophj Infraorbital 
sarcoma following radiation Arrested development Tacial asymmetrj (b) Result of 
multiple excision New shm hne passes from the external cantbus to the angle of the 
mouth % plastic to exchange infraorbital pigmentation for normal skin m preparation for 
multiple excision xnlhout ectropion (c) Later stage of multiple excision (d) Result 
of multiple excision and Z plastic Courtes> of J A INI A 

in the elimination of the involi ed skin of this area The involved slan of the cheek superior 
to the margin of the triangular normal skin flap was remo\ed b> multiple excision Note 
the second stage of this procedure in fig c. Case 14) Also note the elimination of the 
scarred skin of the lip hy a similar procedure 



b Oircct fi’t'l'aO 

,P,gmcutedlm.r>molc (b) 

►ision 
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The burn scar of the entire nose was removed, the scar elevating the ala excised and 
its margin returned to normal position. The entire nose was covered with full thickness 
skin from the mesial surface of both cars. 

The possibility of the use of one of these methods, or a combination of them, 
determines a “choice of procedure” in planning and effecting the reconslniction. 
This choice is made against the universally popularized and accepted use of 
tubed pedicled flaps, free grafts and rotated forehead flaps in surface repair. The 
latter properly constitute “procedures of necessity” in many cases and should 
be recognized as such as compared to those of “choice.” 

Some 5000 years elapsed from the time of the first record of rotated flaps before 
their value in surface repair was generally recognized, standardized and their 
univ'ersal employment popularized. The art of free grafting was lost for sis 
centuries. The universal use of grafts on a large scale has been standardized 
and popularized in the last quarter of a century'. Interpolated flaps from the 
border of a defect were successfully utilized for many years prior to AVorld War I. 

The universal popularization of pedicled flaps and free grafts has almost elimin- 
ated them from the planning of repair during the subsequent years. 

The Z plastic procedure is only an infant in this group of procedures. It is 
only 90 years old. Its use in the relief of scar contraction in various locations 
and marmers is a mere 20 years old. Its value in the sequence of well plaimed 
procedure is not yet fully appreciated and practised. It is one of the most 
valuable single procedures available to the surgeon. 

The author’s purpose is maniforld. He is concerned with the dual quality of 
the end results which have characterized the modem plastic repair of the last 
25 years and with the hope that these considerations will alter much of our 
planning and add materially to our art and finesse. 
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Case Ut (a) Third degree burn scar with hypertrophy Destruction of nasal covering 
Scar elevation of the ala (b) Scar removed and alar position restored Complete nasa 
covenng with skin from both ears First stage of % plastic to correct condition of face 
fc) Second stage of multiple excision (d) Result of Z plastic, multiple excision of facia 
and Iip scar, full thickness graft covenng of entire nose, etc Courtesj' of J A AT A 



REPORT OF A CASE OF PROGRESSIVE FACIAL HEMIATROPHY VTTH 
PATHOLOGICAL CHANGES AND SURGICAL TREATMENT 

■ft’M. S. laSKADDEN, M.D. axd ^UR W. McGREGOR, M.D. 

The purpose of this paper is to report a case of progressive facial hemiatrophy, 
and to describe the pathological changes found in the biopsied specimen, changes 
to our knowledge not previously described in the literature. V e wish also to 
describe a method of treatment used in the correction of the deformity resulting 
from the condition. 

There are two important tj-pes of this disease, the congenital, nonprogressive 
form characterized by congenital hypoplasia with subsequent retardation of 
growth of the affected side, and the progressive form of facial hemiatrophy. 
This begins early in life, generally before puberty. It affects either side of the 
face irith no differentiation in sexes. The sjunpioms arc those of a progi'essive 
atrophic process involving the skin, subcutaneous fat, connective tissue, muscles 
and bone. Often the first manifestation is a white area of atrophic skin, fre- 
quently near the orbit or over the upper jaw. There follows a slow but pro- 
gressive atrophj’ of the fat and muscle with the resulting shrunken appearance 
of the affected side of the face. The skin often appears to lie tightly on the bones 
of the face. There is generally no anesthesia. Facial muscles are intact and 
active. The atrophy may involve the scalp, with loss of hair. 

The cause of this disease remains obscure. Walsh (3) reviewed the theories 
of etiologj' and the following has been taken from his article in an attempt to 
recall briefly the current theories. 

The trigeminal peripheral-neuritis theory, Mendel in 1SS9 examined a single case at 
autopsy and found a peripheral interstitial neuritis of the fifth nerve. He cautiously sug- 
gested that this might be the basic factor in initiating the disease process. 

Pain in the region of the fifth-nerve distribution is a frequent symptom and may be a 
precursor of hemiatrophy (Oppenheim). However, typical trigeminal neuralgia is not 
followed by heiruatrophy. The trigeminal neuritis theory seems to be invalid because (1) 
section of the sensor 3 ' root of the trigeminus does not result in facial hemiatrophy; (2) the 
atrophic process does not start invariably in, or remain in, the region of trigeminal 
innervation. 

The sympathetic theory. Involvement of the cervical sjTTipathetic probably through 
vasomotor control has been considered frequently as the cause of the condition (Sachs, 
Cassierer, Siebert). Trauma has been recorded as an initiating factor. (Bost) 

On the basis of the “trophic” nature of the lesions, many authors thought there was in- 
volvement essentially affecting the sympathetic system, either through the cervical sympa- 
thetics or central sympathetic tracts, including the parasympathetics. Stief reported the 
autopsy findings in a case of right-sided, progressive hemiatrophy with sclero-derma in a 
woman of 64 years (the oldest hemiatrophy case observed) over a period of four years. 
There was generalized sclerosis of the central vessels, and the brain itself showed various 
stages of necrosis with an interesting difference in the two hemispheres. The left hemi- 
sphere in its entirely showed coagulative necrosis, apparently from anemia; whereas the 
right hemisphere showed vascular dilatation and stasis. This difference between the right 
and left halves was less marked in the brain stem than in the right hemisphere. Stieff also 
found round-cell infiltration in the right ceiwical ganglia. He thought that the vasomotor 
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Family history. Negative. No history of similar illness in any member of the family. 

Past history. Essentially negative except for scarlet fever, measles, chicken pox, per- 
tussis in childhood. Fracture of right clavicle at age of three years. 

Prcseal illness. ^Vhen the patient was fifteen he recalls a small wMte spot appearing in 
the skin just below the right eye. At about this same age the skin of the right side of the 
neck became somenhat tan in color, remained slightly pigmented. 





Fig. 3. X-p.av Showing Tantalum Plate in Position over Right M.xlar Bone 

At surgerj* a biopsy of skin was taken from the chin. The specimen crossed the line of 
atrophy thus one-half of the specimen was what appeared to be normal skin. A piece of 
muscle was taken from the right side of the face. 

No medical treatment was requested at this time. The pigmentation in the neck and the 
face remained unchanged. FoIIon ing an attack of “impetigo of the face” at the age of six- 
teen, the patient noticed an indentation in the right side of the chin During the next two 
years there was a marked and progressive change in the contour of the right side of his 
face. At this point the diagnosis of progressive facial hemiatrophy was made. 

Considerable treatment was given during the ensuing eight j’ears. This treatment con- 
sisted of electrical stimulation of facial muscles, heat and massage. It included osteopathic 
and chiropractic adjustments; no benefit was demonstrable. During the past six years 
there had been no progress of the disease He was referred to our office on August 10, 1945 
for the treatment of the deformity resulting from the many years of progressive atrophy of 
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change in both hemispheres, upon involvement of the cervical sympathetics — that on the 
right to vasomotor paralysis and that on the left to vasomotor irritation. He thought that 
the hemiatrophy in his case was due to destruction to the opposite thalamus. 

As further case records accumulated, symptoms other than facial atrophy were noted, 
and it became apparent that involvement neither of the trigeminus nor of the sympathetic 
could adequately explain the entire picture. 

The infection theory. Many cases have been described as occurring after infectious 
diseases, and Mobius (Oppenheim) thought that progressive hemiatrophy was due to some 



Fig 1 Fig. 2 

Fig 1 Before Note the Inde.vtatioh oh the Chiv a.vd Alohc the Right Side of 

THE Face 

Fig 2 After Picture Taken Eight Months after Surgery 

There is still some indentation of the skin along the right side of the face, ho\\ever, the 
lines are considerably smoother and the appearance has been improved. 

infectious process Infection from the tonsils or following adenoidectomy has been 
mentioned 

Heredity of facial hemiatrophy. Klmgmann in this country described a family in which 
the grandmother, mother, and her twin daughters showed the defect, degeneration, and re- 
marked that, in common v, ith other such diseases, it often makes its appearance at the tunc 
of pubert}". He further stated that, as in the other degenerative diseases, it may be accom- 
panied by imbecility, congenital paral 3 'sjs of the ej'e muscles, facial paralysis, and other 
conditions. However, heredity is not stressed by most authors. 

The report of our case follows : 

History. Mr. J. C., age 2d, white, male, musician, entered our office because of marked 
self consciousness which had developed to the point that following his discharge from the 
army he had not sought employment and had become a recluse. 
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the right side of the face. His main concern was the correction of the appearance of the 
right side of his face. 

Physical exaininalion. White, male, age 26, 5' weight 132 pounds, ambulatory. 
There is a deformity of the right side of the face. The skin has dropped into deep honoi\s 
below the right eye and right malar bone. There is a definite lack of fullness along the 
right mandible as compared with the left. There is a small scar over the right side of the 
chin. The right side of the neck is pigmented slightly more than the left. The forehead 
and scalp are not involved. There are no eyelashes in the right lower lid and right eje- 
brow is thinner than the left. The remainder of the physical examination is non- 
contributory. 

Detailed neurological examination, response to electrical stimulation of muscles, x-ray 
and laboratory reports arc all within normal limits. 



Fig. 4, iNFL^MMATOny Process SvRJiouNDiTic a.vi? Invaping a Nerve 

Course. Sept. 10, 19-15, patient was taken to surgery. A curved incision was made along 
the right infraorbital ridge. The skin and subcutaneous tissue was elevated and a 0.015 
tantalum plate was cut and bent to fit over the malar bones. Attachment by wiring was 
made to the zygoma with its junction to the infraorbital rim of the malar. The rational 
was that this plate would elevate the skin away from the bone thus filling out the cheek and 
restoring in part the normal symmetry of the face. The wound healed by first intention 
and ^rithout drainage- There have been no complications from the presence of the metal 
plate beneath the skin. It has remained secure and fixed. The patient previously had been 
extremely’ self conscious of his appearance. Since surgerj' he has e.xprcssod considerable 
satisfaction at the improvement and is now at work. 

The pathologj' report as rendered by Dr. Roy Hammock, Good Samaritan Hospital, Los 
Angeles, is as follows: 

Tissue from the left side of face. “There are three irregular pieces of tissue. One con- 
sists of an eliptical piece of skin measuring 2.5 cm. in length, 8 mm. in width and up to 5 



^kLAHKED SENSITHITY TO SCARLET RED OINTMENT 
Loss OF Stax Grafts axd Destruction of Donor Akeas 

WILLIAM G. McEVITT, M.D.' 

Detroit, Jfichigan 

The d 3 ’e, scarlet red, was discovered in 1882. The term is used looselj' in 
referring to two different compounds; Scarlet red medicinal (Biebrich) (Amido- 
azotoluol beta naphthol) and .scarlet red sulfonate (sodium salt of azobenzene- 
disulfonic acid azobetanaphthol). Earlj' in this centurj' Fisher (1) injected the 
dj'e into the ears of rabbits and noted that it caused epithelial proliferation in the 
basal laj'ers of the skin. This led Hager (2) and others to give it a clinical trial 
in Europe. These workers felt that growth of human covering epithelium was 
stimulated bj’ the d 3 ’e. 

In the United States J. S. Davis (3) was the first to test scarlet red scientificalh'. 
In a series of reports from 1909 to 1913 he published his impressions which con- 
firmed the work of the German writers. Despite encouraging reports, the 
substance did not achieve wide popularit 3 ’ until Bettman (4) , in 1 93 1 , introduced 
his ointment which combined scarlet red medicinal (Biebrich) with ox 3 'quinoline 
sulfate as an antiseptic and chlorbutanol as a mild antiseptic and local analgesic. 
Bettman’s formula usuall 3 ’ used as gauze impregnated with the ointment has had 
a ver 3 ' general usage. It is the impression of the M'riter from his clinical e.xperi- 
ence that there is little doubt that the ointment greath’ accelerates the growth 
of epithelium, thereb 3 ' promoting earb’ healing of ulcers and granulating areas. 
Hertz (5) using 8% original Biebrich healed a granulating area 10 x 13 inches 
in eleven da 3 's. Dr. Straith applies the Bettman gauze as a dressing following 
paring down of a rhinoph 3 -ma. Healing with a ver 3 ' normal appearing skin 
surface is usualb- complete in seven to ten da 3 's. 

So far as the writer knows the case herein reported is the first in the literature 
nhere a skin graft has come to grief because of scarlet red d 3 'e. Sensitivit 3 ' to 
d 3 ’es is, of course, not uncommon and is well known to dermatologists. Ap- 
parentty few patients are allergic to scarlet red, although as this case illustrates, 
Ihe diagnosis can easity be missed. Dr. Davis (6) in his lifetime of experience, 
has not had such a case. Several have come to the attention of Dr. Bettman (7), 
but as he states not enough to constitute a problem. 

CASE REPORT 

E. B., white, female, age 28 was admitted to Harper Hospital 7— 1—45 with complaint of 
unhealed leg ulcers. Four months previously she had fallen on concrete steps, severeh' 
lacerating the anterior surfaces of both legs about 10 cm. above the ankles. The wounds 
were sutured immediately but the skin became necrotic and sloughed leaving a large ulcer 
on each leg. These had been treated with various local applications ndthout success. On 
admission she had a granulating area on each leg about 7x5 cm. in e.vtent. 

* Associate, the Straith Clinic, Oral and Plastic Surgery. 
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mm. in thickness. On the skin surface there is a longitudinal median cleft. Another piece 
consists of fat, and the third piece is probably muscular tissue. A section is taken from 
each of the pieces. 

Microscopic: “The sections show a small piece of skin, subcutaneous fat and a small 
amount of muscle. The skin shows little change. The epithelium is normal. In the 
corium there is some round cell infiltration, especially in the vicinity of the blood vessels, 
but this is not marked. There is no appreciable difference in the appearance of the skin at 
one and the other, though the specimen is said to have been taken icross the midline, part 
of it covering the area of atrophy. Intimately connected with the lower part of the corium 
there is muscle and in the muscle a few nerve fibers. The muscle stains irregularly, that is, 
some of it takes the eosin much less intensely than the other and in these pale areas the 
cross striation is indistinct. The nerve fibers here do show a few round cells within them 
but there is nothing like the change seen in the separate piece of muscle. In this the same 
abnormality in staining is seen, but also there are many foci of cellular infiltration. These 
foci occur between bundles of muscle fibers and in most instances the cells surround and 
frequently invade small nerves. The cells are principally small round cells resembling 
lymphocytes, a few plasma cells and occasional larger cells with more deeply-staining nuclei. 
The nerves appear sometimes to be greatly enlarged by this infiltration. The blood vessels, 
especially the arterial vessels show little abnormality, although occasionally one sees groups 
of round cells in or adjacent to the wall of some of the veins.” 

In summary, there is a chronic inflammatory process involving the small 
nerves within the muscle and, to a less e.\tent, forming small, inflammatory foi.i 
in the muscle, apparently separate from the nerves. There is also evidence 
of a degenerative process in the muscle. This inflammatory process is present 
although sLx years have elapsed since any demonstrable progress in the atrophy 
of the face has been noted. Hence it is highly suggestive that the atrophy 'vill 
progress. 
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were cut from a small thin, split skin graft which was removed from the left thigh \\'ith a Blair 
knife. Both donor and recipient areas were dressed with Bettman’s scarlet red ointment 
gauze. 

On S-31-J5 the dressings were removed. About 23% of the implantation grafts showed 
some slight growth. The surrounding tissues were red and bra^^^ly. The donor area on 
the thigh presented a surprise. The raw area left by removal of the graft measured 4 x 4.3 
cm. This was weeping copiously and unhealed. The surrounding skin over an area of 
8x6 inches was involved by an intense ciythema surmounted by many vesicles (fig. 1) 
Suddenly all the previous difficulty became clear. This reaction was so exaggerated and 
typical of sensitivity' that the writer finally understood the cause of difficulty. On 9-1-45 
the patient developed generalized urticaria over the body. 

All dressings w'ere now removed. All involved areas were cleansed \rith soap and water 
to remove the offending ointment and wet dressings of normal saline applied. Patch tests 
of the various ingredients of the Bettman formula were applied and inspected in forty-eight 
hours. Chlorotone and oxyquinolinc sulfate showed no reaction. Scarlet red N.F 
medicinal (Biebrich) gave strongly positive reaction showing intense erythema and vcsicu- 
lation. Scarlet red sulfonate gave an identical reaction. 

Discontinuance of scarlet red was followed by rapid licaling of the donor areas. The 
remaining raw areas on the legs took on a much more healthy appearance. On 9-S-45, a 
small split graft was cut from the right thigh by free hand. It was divided into several 
postage stamp-sized pieces which were tamped down on the legs. Both areas were dressed 
with xeroform ointment gauze. Redressing was done 9-1&-45. The grafts took completely. 
The donor area was completely healed and showed no reaction. The patient was permitted 
to walk and n^is discharged 9-22-45. 


COMMENT 

It would, of course, be unfair to conclude from this experience that scarlet red 
ointments should be discarded. Until a superior material appears, scarlet red 
seems to be the best stimulant available for epithelial growth. Nevertheless, it 
should be borne in mind by those dealing with skin grafting that some patients 
are sensitive to the dye. The surgeon, as happened in this case, may waste much 
time before the real nature of the trouble becomes apparent. Fortunately for 
this patient, the area involved was small and donor skin plentiful. Such a 
complication in a burned child with very^ little available donor area might well 
prove a tragedy. Fonvamed is forearmed and the damage and loss of time can 
be minimized if the surgeon has the complication in mind and recognizes it 
immediately. 
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Continuous wet dressings of boric acid were applied and on 7'-7-45 grafts from the ab- 
domen 0.017^ in thickness cut by the dermatome were applied to both legs after paring of the 
edges and granulating beds. Both the donor area and the grafts were dressed with Bctt- 
nian*s oxyquinoline sulfate scarlet red gauze. Four days postoperatively the patient’s 
temperature was 103®F. The leg dressings were removed. The area about the grafts was 
markedly inflamed. Both grafts were floating over what appeared to be sero-purulent 
' material. The grafts were removed and wet dressings of aqueous acriflavine applied to 
the area. 

On 7-18-45 the donor area on the abdomen was exposed. It was surrounded by an area of 
intense erythema which included the entire abdominal skin. The donor area itself was 
weeping a seropurulent fluid and most of the skin remaining after removal of the graft had 
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Fig. 1. Left Thigh Showing Donor Area 4 4.5 cm. Surrounded by Area of Intense 

Erythema, VesioulaTion and Desquamation Measuring 8x6 Inches 

sloughed e.xposing fat. This condition ivas interpreted as infection and continuous net 
dressings of boric acid u’ere applied. 

On 7-2S-45 penicillin therapy 'vas begun intramuscularly. On S--2-45 the granulating 
areas on the legs were considered sufficiently clean for rografting. A skin graft 0.012 
thick, cut by the dermatome, «'as removed from the right thigh, divided in two pieces and 
sutured in place on the legs. Pressure dressings using scarlet red gauze were applied to 
both donor and recipient areas. 

The thigh and legs were redressed 8-9—15. The donor area a as macerated, rveeping and 
surrounded by erythema. The grafts ivcre largely loose on the recipient beds «ith a collec- 
tion of scrum beneath their centers. About 40% of each graft had taken, largely on the 
edges • 

On 8-10-45 wet dressings of boric acid solution acre applied to the legs. On 8-21-45 the 
remaining raa- areas on the legs a-cre seeded a-ith implantation skin grafts. These grafts 
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Dieffenbach’s plan was, the creation of two secondary' defects through the entire 
thickness of the cheeks has disadvantages. It was improved by Adelmann of 
Dorpat, and Szjmanowski of Kiev, in 1858. The former advised cutting broader 
skin flaps and in this wa}- closing the secondary defects, at least from the outside; 
while the latter improved the method by leading the upper incisions not hori- 
zontally but obliquely upward, to facilitate closure of the secondarj' skin defects. 
But, as far as can be ascertained, no effort has been made as yet to close the 
muscle and mucous membrane defects in front of the masseter muscle. This 
triangular defect, in the midst of the cheek covered only by skin, is not only 
a source of infection but also the cause of a depression of that area. I overcame 
these disadvantages by transplanting a flap of the masseter muscle into the 
defect, as I shall describe in more detail. 

TECH.VIC 

The operation is carried out as follows; The incisions are outlined with one 
of the aniline d 5 'es. Before the anesthetic is administered, I let the patient 
contract his masseter muscle, and I mark its anterior border at its upper and 
lower insertions with a drop of methylene blue injected percutaneously. Before 
operation, I also mark the orifice of Stenson’s duct. 

Excision of lip and chin. The tumor, together with the soft parts of the entire 
chin, is excised in a heart-shaped rather than a wedge-shaped piece (Dieffenbach). 
This results in a more normal looking profile with a dimple in the center of the 
chin. If it is possible, the e.\cision should not include the entire commissures of 
the mouth. The reconstruction of a commissure involves another problem. 
In those cases, I leave a verj' small flap of the lower lip at either side of the 
mouth, as outlined in figure la. The incisions on either side meet each other at 
a point below the center of the mandible. This point becomes the point of 
rotation around which two square flaps are turned from the immediate neigh- 
borhood (fig. la). 

Outlines of the flaps and formation of the new lip. For the formation of the 
right flap--liken'ise the left — the following incisions are made (fig. la) ; From the' 
left comriussure an incision is carried obliquelj' upward to about I 5 inches 
m front of the tragus of the ear. From there the incision is carried doum- 
nard at an angle le^ than a right angle, ending below the mandible. The next 
step is the formation of the left half of the future vermilion border. From 
the angle of the mouth to the anterior border of the masseter muscle the in- 
cision includes skin and muscles, while the mucous membrane is dissected free 
rom the upper wound edge for about 1 cm. In doing this, the external maxillary 
artery is encountered and ligated. The facial vein, found posterior and more 
superficial to it, is also ligated and separated. Still more posterior and above 
^ Stenson’s Duct; care must be taken not to injure it. The mucous membrane 
is now separated 1 centimeter above the main flap. This tiny mucous membrane 
flap is non turned outward to form the right half of the future lower lip. The 
ateral third of this new lip, due to thickness of the subcutaneous and muscle 
tissue, is broader than the median parts, which results in protrusion instead 



THE MODIFIED DIEFFENBACH OPERATION FOR CLOSURE OF 
LARGE DEFECTS OF LOWER LIP AND CHIN 

HANS MAY, M.D. 

Philadelphia 

A variety of procedures have been published which recommend the use of 
full thickness cheek flaps in closure of defects of lip and chin. Some could never 
have been successfully practiced, and some give poor cosmetic and functional 
results. Bruns’ operation for closure of large defects of lower lip and chin, for 
instance, is still highly recommended in some of the te.vtbooks. I tried this 
method, but found the result far from that which the classical illustrations would 
lead one to expect. There are, however, a few excellent procedures available. 
Some are well known, a few are less well known. To the latter group belongs 
the modified Dieffenbach operation. In former publications, I have made 
efforts to stress its merits. 

There still seems to be some hesitation in practicing the operation; one of the 
reasons probably being the inadequate description which the method has carried 
in the textbooks. On theoretical rather than on practical grounds, the method 
is accused in some publications of being mutilating and extensive. I will not 
deny that the operation is extensive, but correctly performed it is not mutilating. 

The operation is applicable whenever the defect of low-er lip and chin is 
ti'iangular and so large that other less extensive procedures, which use full 
thickness cheek flaps, are not applicable. The advantages of the modified 
Dieffenbach operation are : excision of the diseased part and closure of the defect 
in one sitting; and replacement of the lost structures by similar structures, thus 
restoring original function and appearance. 

The operation can be performed unilaterally or bilaterally. It can be com- 
bined with other operations such as Estlander’s or Burow’s, and it also can be 
combined with a resection of the mandible. 

Dissection of metastatic lymph glands, however, should be delayed until all 
wounds have healed and all edema in the flaps has subsided. The operation is 
performed under intratracheal anesthesia: the anesthe.sia tube being inserted 
through the nose. 

This method was originally devised by Dieffenbach in 1834. Its principle 
i.« based upon the creation of a triangular defect which is closed by shifting 
two square flaps around one point of rotation from the immediate neighborhood 
into the defect. The two square flaps, for closing the triangular defect of lip 
and chin in Dieffenbach’s original operation, reached from the corner of the 
mouth to the anterior border of the masseter muscles (including a small mucous 
membrane flap for the formation of the new lip), and from here down to the 
mandible. The flaps, consisting of the entire thickness of the cheek, were shifted 
into the defect. The two secondary defects in front of the masseter mu.scles 
could be closed only partl 3 ’^, and the rest was left to granulate. Remarkable as 
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of gradual disappearance of the lateral past of the vermilion border. I avoided 
it by excising some of the subcutaneous and muscle tissue of the lateral third 

-A B 
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Fig. 2a. Patient n-ith large, squamous cell carcinoma of lower lip. iVo ciudence of 
aietastasis. Line of heart-shaped excision outlined. Operation according to the method 
of figure 1. 

Fig. 2b. Same patient five days after the operation. ^Vas discharged twelve days after 
the operation. 

Fig.2can*dd. Samepatientthirteenmonthsafteroperation. NoeNudence of recurrence 
after seven years. 

of the new lip, and triimning the mwcoiis membrane accordingly. Martin also 
recommends this for Bernard’s operation. 
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Fig. I a Heart-shaped excision of lowcrhp and chin is outlined Also the two small flaps 
which are to cover the defect; two small flaps at angle of mouth preserved. The inside 
incision for mobilization of flaps from the mandible and from the anterior border of the 
massetcr muscles are outlined by dotted lines. Also the small mucous membrane flaps 
for formation of the vermilion border. (Courtesy of Surcery. Gynecology, and Obstetrics, 
73: 236, 1941 ) 

Fig. 1b The left flap is mobilized, the small mucous membrane flap is sutured to the 
outer edge of the mam flap. The right mucous membrane flap for formation of vermilion 
border is being freed. (Courtes 3 ' of Surgerj', Gynecology, and Obstetrics, 73: 236, 1941.) 

Fig. Ic. Closure of the triangular muscle and mucous membrane defect in front of the 
masseter muscle by mobilization of the mucous membrane as far as possible, and trans- 
plantation of the flap consisting of the lower anterior half of the masseter muscle. The 
mobilization of the flap is exaggerated in this drawing for demonstration purposes. (Court- 
esy of Surgerj’, Gynecolog>% and Obstetrics, 73: 236, 1941 ) 

Fig. Id. The original and secondary defects are closed. (Courtesj' of Surgery', 
Gynecolog}', and Obstetrics, 73: 236, 1941.) 
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Fig 4a Patient, age 60 y ears, with squamous cell carcinoma in\ oh mg almost the entire 
Ion er lip, the left angle of the mouth, and the left quarter of the upper lip Due to extent 
of the lesion, irradiation. v\as contraindicated \o evidence of metastasis Lines of 
excision are outlined 

Fig 4b Mter excision of the diseased tissue 

Fig 4c The defect u as closed with the modified Dieffenbach method Flaps w ere formed 
on either Bide of the defect Formation and mobilization of the left composite cheek flap 
The defect of the upper lip was closed b^ simple skin sliding 

Fig 4 d and e Fi\e months after the operation Patient was discharged from the 
hospital two weeks after the operation 
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Fig. 3a. Patient, age 74, had a small aquamous cell cannoma in left half of lower hp 
W'hieh had been unsuceessfully treated with irradiation. Therefore, the left half of the 
lower lip w-as excised The defect was covered with a flap rotated from the left nasolabial 
region. The histological examination, however, showed numerous carcinomatous cells at 
the edges of the excised part, at least V away from the ulcer. Therefore, a more radical 
operation had to be performed The patient in this figure is shown ten days after the first 
operation He was now operated upon according to the Modified JDieffenbaeh hfethod on 
the left side, and Burow'’s Method on the nght side The heart-shaped excision is marked 
out. Note that one-fifth of the right lower lip was left intact, that the left side of the ex- 
cision included considerable parts of the cheek The defect was covered with a unilateral 
composite flap from the left side and rotation of the right cheek after triangular-shaped 
excision of the right nasolabial region with lengthening of the lip (Burrow). 

Fig. 3b Same patient ten months after the operation had been carried out. He died 
twenty months after operation from cervical metastasis 


hafl is mobilized by inside incisions, comprising the entire thickness of the cheek. 
The incisions for the lateral half penetrate not deeper than to the fascia parotideo- 
masseterica, from which the lateral half of the flap is separated. The incisions 
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for tlie median lialf begin with separation of the mucous membrane along its 
reflection at the mandible and reach from the defect to the anterior border of the 
masseter muscle. This incision includes the mucous membrane only. The other 
inside incision leading vertically upward connects this latter point with the 
outer edge of the newly formed lip. This incision penetrates through mucous 
membrane and the muscles. The entire flap is now turned downward and by 
blunt dissection separated from the mandible until the submandibular spaces 
are e.\posed. Tliis is an important step since the flap will not be flexible enough 
unless it is separated entirely from the mandible. 

Closure of defects. Both flaps, wliich have surprising mobility, are shifted 
toward the midline into the defect. By doing this, a secondary mucous mem- 
brane and muscle defect is created in front of the masseter muscle, also a second- 
ary skin defect where the lateral half of the flap rvas taken. To close the 
muscle and mucous membrane defect, I advise the following procedure: a flap 
of the masseter muscle, consisting of its anterior lower half, is separated from 
the underhung buccinator muscle and shifted anteriorly into the muscle defect 
(fig. Ic). The closure of all defects is now carried out in the following order: 
connection of the lateral edge of the new lip uith upper half of the commissure; 
connection of the mucous membrane of the flap with the gums; closure of the 
posterior mucous membrane defect, as far as possible, by mobilization of the 
posterior mucous membrane lip; connection of both flaps to each other in a 
three layer suture; connection of the masseter flap to fill the defect ; connection 
of the lateral half of the main flap with the skin edges; closure of the secondary 
skin defect bj' starting with closure of the lateral corner. This is easily ac- 
complidied since the outer angle has been made smaller than a right angle 
(SzjTnanowski) (fig. Id). A drain is inserted in the lateral lower wound angle. 
The patient is fed through a Jutte tube. 

If the tumor has involved the mandible, the mandible can be resected at the 
same sitting after proper preoperative splinting. Dissection of glands, how- 
ever, should be done in a second stage. 

The same operation can be performed unilaterally for unilateral lesions (fig 5) ; 
it is particularlj’ of value for closure of those unilateral defects whose lateral 
borders reach beyond the angle of the mouth (fig. 4). If transplantation of such 
a unilateral flap is not enough to close the defect, it may be combined with the 
method of either Burow or Estlander at the other side (fig. 3). 

I have applied the method on seven patients with extensive carcinoma of lower 
lip and chin. In one patient, the tumor had extended around the commissure 
and involved the lateral third of the upper lip. In four instances, a bilateral 
flap transplantation was performed; in one instance, a bilateral flap transplanta- 
tion was combined with Burow’s method; in one instance, a unilateral flap was 
combined with Burow’s method on the other side; in one instance, a unilateral 
flap was used. In one case of a bilateral flap transplantation, a resection of the 
central part of the mandible had to be added followed by bone transplantation 
later. In two cases, regional Ijunph glands were subsequentlj- dissected. The 
youngest patient was 34 years of age; the oldest 74 years. There was no opera- 



Fig. 5. This patient had a cancer of the pum at the posterior part of the left mandible. 
The cancer was treated with irradiation elsewhere. Five months later he developed a 
large squamous cell carcinoma in the mucous membrane of the right half of the lower lip. 
The tumor was the size of a 25 cent piece. He still had evidence of marked necrosis from the 
former irradiation of the first tumor at the posterior part of the left mandible. To avoid 
further necrosis it was decided to remove the second tumor surgically. The right two- 
thirds of the lower lip and chin were excised, and the large defect covered with a composite 
cheek flap from the right side. Due to necrosis and adherence of the left cheek no tissue 
mobilization was possible there. The flap was under some tension but held well in place. 

Patient shoum six weeks after the operation. 

I’atient moved to another locality. No further information could be obtained. 
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CONGENITAL BANDS ^\BOUT THE SHOULDER GIRDLE 

ADALBEET G. feETTMAN, M.D. 

Portland, Oregon 

The title of this paper is intended to include the various congenital conditions 
ivhich involve vebbing about the shoulders both above or below, that is, between 
the mastoid region and the acromion above, and the chest wall and the humerus 
in the axillarj' region below. The two are sometimes associated but ma.v be 
entirely separate and distinct. The neck region udll be considered first. 

Anomalous stretching of the skin from some .point about the ear to the point 
of the shoulder is the outstanding feature of this condition. It is as though a 
rope had been spanned across from one to the other and the skin then draped 
over it and allowed to hang in a graceful festoon. Thus the neck appears broad. 
This broadness increases the appearance of any shortness of the neck that may 
be present and makes it look short when such ma3' not be the case. The skin 
is so loose anfero-posteriorly that the nctim raaj' pick up the ridgesof the festoons 
and pull them out giving a ^-erj- grotesque appearance.. Attempts to lay the 
skin up against the neck, as in normal individuals, meets resistance at once, which 
is increased by abducting the head to the opposite side. Wlien one picks up the 
crest of the web beriveen the finger and thumb, with the head toward the op- 
posite shoulder, there is a feeling of resistance which is deeper than the skin 
itself. This webbed condition ma}' be present in indimduals who maj' or may 
not have other congenital abnormalities. It maj' involve onlj' one side or have 
the same or different points of attachment on the two sides. The most emmon 
and perhaps the best knorni of these webbed conditions is thelOippel-Feil 
Sj-ndrome. It maj' be present in what is called high scapula and also in arthro- 
giy^phosis multiplex congenita. 

Webbing of the neck is known under various names such as pterigium coUi, 
frog neck, dove neck, etc. Cervical rib maj' be present or hj'pertrophied trans- 
verse vertebral processes. The entire ear maj- be pulled down and the lobe 
webbed or the ear maj- be othem-ise malformed. The head attachment of the 
webs maj- be in front or behind the ear, or maj- be in front of the ear on one side 
and behind on the other side. The latter was the condition in one of my patients. 

The condition as first described in 1883 by Kobj-linski (1) who noted that it 
maj- be related to congenital short neck and was struck bj- the similaritj- to the 
neck of the chimpanzee. He thought it might be an atavism. 

Funke (2) in 1902 gave the condition the verj- picturesque and appropriate 
name of pteiy-gium coUi. 

Bussiere (3) also in 1902 reported a similar case. However, all these pre- 
sentations were rather incomplete. 

In 1912 IClippel and Feil (4) reported a patient in which webbing of the neck 
was associated 'with congenital malformation of the cerrdcal spine and this com- 
bination of conditions has since been called bj- their names. In the Klippel- 
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tive mortality. The oldest patient was discharged on the 7th post-operative 
day. The other patients were discharged between the 10th and 14th post- 
operative day. JPrimary healing resulted in all cases. 

Various examples are depicted to demonstrate the technic, possibility, and 
versatility of the method, and also the satisfactory cosmetic and functional 
results. In all those patients it would have been impossible to close the large 
defect after excision of the tumor with the less extensive cheek rotating methods. 
Without the Dieffenbach operation available, lined flaps from distal parts would 
have been the only choice. I am convinced that flaps from distal parts would 
have been follmved by less satisfactory results than the modified Dieffenbach 
operation offered. 

/ 

SUMMABY 

The modified Dieffenbach operation is described for closure of large defects 
of lower lip and chin. The principle involved in this operation is based upon the 
creation of a triangular defect which is closed by shifting one or two composite 
flaps from the immediate neighborhood into the defect around one point of 
rotation. This operation can be combined with other methods which use a 
rotation and shifting of full-thickness cheek flaps. 
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bring into prominence the crest of the iveb. An incision is made along the then 
prominent ridge beginning close to the head and continuing almost to the 
acromion process. The incision is made down to the skeletal muscular layer 
which readily comes into ^'iew. A second incision is then made, at about a 
right angle to the first, on the tenser of the two sides of the wound, and a third 
on the opposite side. Usually these two right angle incisions are made in the 
regions of the one-third and two-third points on the length of the primary in- 
cision, one anteriorly and the other posteriorly. The end result depends upon 
the accuracr’ of judgment as to location and direction of these lateral incisions. 
The choice as to whether the upper incision should be anterior or posterior de- 
pends on which will give the smoothest closure with the greatest narrowing of 
the circumference of the neck, that is, the greatest relief from the disfigurement 
and the nearest approach to a norneal neck contour. At the same time the 
location of the incisions will determine the new location of the hairline. Usualh' 
it should be raised so as to give the illusion of greater neck length. Thus the 
upper incision is made posteriorlj’ and the lower one anteriorh'. All incisions 
go through the subcutaneous layer and connective tissue bands to the muscular 
layer and the flaps are widely undermined. These right-angle incisions are an 
inch and one-half or more in length, depending upon the amount of lengthening 
necessaiy trasversely and of narrowing possible antero-posteriorly. These 
details are determined b}' the amount of skin available and by the position of the 
deeper muscles. I^Tien the transverse incisions have been made and the skin 
properly undermined the head may be abducted to the opposite side to a much 
greater degree than before. 

"VtTien the desired increase in mobility has been accomplished and the trans- 
verse incisions have been made at the correct locations, the point of one flap of 
skin will automatically fall into the angle of the opposite incision and the other 
will do likewise pving the smooth closure that is usual in such zigzagging pro- 
cedures. One or more additional similar but shorter right angle incisions are 
made, above or below or both, as may be indicated. Thus additional length is 
obtained when needed. It is now possible for the patient to abduct the head to 
the opposite shoulder in a normal or near normal maimer. The wound is closed 
with the usual sutures. The same procedure may be carried out at the same 
sitting, on the opposite side when this requires correction also. 'Voluminous 
dressings held on by bandaging hold the lengthened skin against the deep muscles 
of the new neck line imtil healing has been completed. When appljdng such a 
dressing, the larynx must be well padded or great distress follows. The scars are 
usually inconspicuous. 

MacColIum recommends a method of operation which consists of transposing 
large anterior and posterior flaps of skin and subcutaneous tissue as in a Z 
plastic. This ma3’ not give as much relaxation as does the method detailed 
above. 

The right angle incisions especiall3' must be made irith circumspection for the 
spmal accessory' ner\’^ runs at a right angle to this incision as it lies on the 
splenius muscle. Also large vessels may be encountered particularly under the 
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Fell syndrome the deformity usually consists of a coalesence of the individual 
segments of the cervical vertebrae together with a spanning of the skin between 
the mastoid and the acromion. 

Drachter (5) in 1923 wrote of a patient nith what he termed “dove neck." 
It was associated with osteomyelitis. There may have been deformities of the 
bony parts in his patient. 

In 1925, Frawley (6) was the first to report the condition as occurring inmorc 
than one member of the same family, at which time he cited it in two sisters and 
in two other patients. In all four the cervical spines were normal as shown by 
Roentgenograms. In one there was webbing of the axiUar}' folds. 

In 1928, de Bruin (7) presented an infant with webbing, in whom there was no 
abnormality about the cervical spine. Shortly thereafter the child died of an 
independent condition. At autopsy the material was carefully studied. He 
decided that the skin was too short in the perpendicular direction. 

In 1934, Nageotte and Wilbouchevitch (8) reported three cases in women and 
proposed that some endocrine disfunction was the cause of the deformit}'. 

Chandler (9), in 1937, reported a patient and was the first whose writings can 
be located to definitely describe an operation for the correction of the webbing, 
by transposing V-shaped flaps as in zigzagging. There are references in the 
literature to other operations but no details are given by any of the authors. 

Also in 1937, Turner, Shoulders and Scott (10) reported a patient with this 
deformity. MacCollum (11) reported in 1938 that after studying four patients 
and several fetuses he concluded that the webbing is due to lack of development 
of the neck skin of the fetus between the time the head is wider than the shoulders 
and the time the shoulders become normally wider than the head. Bizarre (12) 
also in 1938 WTote of a case of this kind. Hauptmann and Thannhauser (13) in 
1941 distinguished this type of webbing from that due to shortened muscles 
and dystrophy which they discussed in detail. 

Irrespective of the concomitant bony malformations, the presence of the neck 
deformity caused by the webbings bring the patient to the plastic surgeon. The 
disfigurement is very great and the patients are distressed by their frog-like 
appearances. 

- The correction of the condition is quite simple. In many patients the cor- 
rection is so good that there is little or no deformity, while in others this degree 
of correction is not possible. It is limited by the positions of the trapezius, 
splenius colli, levator anguli scapulae and the scalenus posticus muscles. 

Authorities do not agree as to the pathology of the condition. VTien the skin 
is incised one is struck with the peculiar nature of the subcutaneous tissues in that 
there is a marked increase of the connective tissue elements under the skin and 
in some patients considerable muscle tissue is intersperced very near the surface. 
This increase in connective tissue e.xtends through all the structures down to the 
skeletal muscles of the neck and is present as long, heavy, bands running parallel 
to the line of the stretched web. 

The operation as we do it is performed as follows: Local anaesthesia is pre- 
ferred. The head is pushed toward the opposite shoulder, not turned, so as to 



Fig. 3. C^SE 1. E. !M., Same Condition Several Ye.^s La.ter 
Fig 4. C.\se 1. E. M., TheXeck and Axillary Regions after Operations 


was relieved as was also the pull on the eyelids and mouth. Undoubtedly there was some 
endocrine dysfunction also present in this patient^ either as a causitive factor or 
as a complication. 
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anterior flap. Three such patients were operated upon on both sides in the 
manner described and one on one side only. 

The second condition within the title of this paper is congenital bands e.vtend- 
ing from the chest wall to the humerus. This condition may be associated with 
the absence of one or both of the pectoral muscles and with webs of the neck. 
The dense connective tissue web, as it stretches across, is covered only by the 
two layers of thin skin, one anteriorly and one posteriorly, with little sub- 
cutaneous fat. 

These patients, usually children, are prevented, by the web, from externally 
abducting the arm, perhaps even to a right angle. In order to raise it further 
they swing it fonvard. In some patients there is absence or underdevelopment 
of the deltoid muscle. 

These patients are operated upon in a similar manner to that described for the 
neck condition. There is no excess skin and none must be removed. The in- 
cision is made the full length of the W'eb along its crest. The two layersofskin 
are separated by dull dissection from the thin but strong fascial band which 
lies between them. The dissection extends up into the axilla and from the 
humerus to the ribs until the fascial band is fully exposed. The band is then 
severed close to its attachments at both ends and is removed. 

The fascial band having been removed, incisions are then made through the 
skin at right angles to the first incision as previously described. The transverse 
incisions are made long enough to allow the arm to be completely externally 
abducted. As in the neck operation, the lines of the incision fall together when 
put on the stretch. Additional lateral incisions are made above and below, 
until full and complete external abduction with the arm up alongside the head is 
obtained. This position is maintained until healing is complete. Two such 
patients will be reported. 

Case 1. E. JI., age 14 years, was seen at Shriner’s Hospital, September 9, 1936. She 
had congenital webs of practically all articulating areas of the body, including the neck 
anteriorly as well as laterally, the axillae, the cubital areas, the popliteal regions and the 
crotch. The external angles of the eyes were pulled downward and outward and the mouth 
was pulled backwards. The webs of the neck were dissimilar on the two sides. This child 
may be designated pterygium universalis or multiplex. In addition, she had club feet and 
a cleft palate. The condition of the feet had been corrected before we saw her. 

The right axilla was operated upon first according to the method described above and 
the arm brought up to the normal abduction position, a splint being applied to hold it 
there. The wound healed nicely and one week later the left side was corrected in a similar 
manner. It was noted that there were many abnormal fibrous bands under the skin which 
it was necessary to sever. Nineteen daj's later the right neck region was operated upon. 
The ear which had been pulled down and the webbed lobe were both released b 3 ' the opera- 
tion on the neck. Twenty-four days after this operation the left neck web was lengthened, 
the incision zigzagged and the wound sutured in a similar manner. All wounds healed 
nicely. Two weeks later the neck anteriorlj' was operated upon by transposing two V- 
incisions. This did not heal as smoothly as the lateral wounds. 

The method making the lengthwise incision first gives greater lengthening. All wounds 
were entirely healed and the patient discharged after the five operations, 102 days after 
the first one, greatly improved in appearance and function. Radiographs were not ob- 
tained. The neck was narrowed in its circumference by the operations, the arm condition 






Fig. 5. Case 1. E. M., The Webbing as it Extends in the Mastoid Region, 

ON THE I.EFT 

Fig. 6. Case 1. E. M.. The Web in Front of the Ear on the Right 



Fig. 7. Case 2. J. C., Neck Web on the Left Side Only 




Fig. 14 


Fig 15 



Fio 16 

Fig. 14 Case 6 D S , IVebbing of the Left Axileari Region as Vier-ed from 

THE Side 

Fig 15 Case 6 D S , As Viewed from the Front 
Fig. 16 Case 6. D S , Shortli after Operation No Skin was Removed 
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Case 2, J. C., age 13 years, was seen also at the Shriner’s Hospital, April 13, 1938. He 
a p engium colli of the left side. The right was also involved but was of so little con- 
sequence that It was not operated UDon. The web on the left side extended from the mas- 
01 process to the acromion involving the akin and subcutaneous tissue. The operation 
^as one under local anaesthetic. Transverse and right angle incisions were made as 
escri e additional ones as indicated. When completed, the head could be brought 
over to the opposite side. The resulting scar was small. 

C., age 12 years, also seen at Shriner's Hospital, had webbing ot both sides 
oft e neck. Otherwise she was normal. She was operated upon under ether anaesthesia, 
the pull on both sides being released. When completed, the head could be brought to the 
opposite shoulders in a normal manner. 

Case 4- W. M., age 14 years, had moderate webbing of both sides of the neck. He A\as 
operated on under local anesthesia and the webs on both sides released. The increased 
function given him is considerable. 

The webs about the axillary region occurred in two cases. 

Case B. R. G., age A\ years, had webbing extending from the right third and fourth ribs 
at the anterior axillary line to the anterior bicipital ridge. This was operated upon as 
described in the body of this article completely removing the disability. 

Case 6. D. S., age 5 years, had a similar condition on the left extending from the second 
rib to the anterior bicipital ridge. The result here also was excellent and the axilla "'as 
restored to practically normal contour and function. 

There is nothing that can be done to restore absent muscles but these patients 
seem to get along very nicely with the absence of either one or both pectoral 
muscles. 


CONCLUSIONS 

Four patients having webbings of the occipital to the acromion regions have 
been described and a method of correction described; also tAVo patients Avith 
AA'ebbing in the axillary region only have been presented and means of correcting 
both types of deformities are described. 
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lingual nerves to the facial neri’e has been reported many times but the number 
of satisfactorj’ cases has been minimal. One of the distinct disadvantages is the 
necessity of associated distorting movements necessaiy to produce contraction 
of the facial group of muscles. 

During the past decade there has been a definite trend toward the use of fascia 
strips. In most cases fascia strips give merely a stationer." support. Blair (2) 
and Brown (3) report the use of fascia attached to the body of the temporalis 
muscle. Separate strips are brought down to support the eyelids, the nasolabial 
region, and the angle of the mouth. Xcal Owens has used fascia strips to mus- 
cles of the mouth and lower third of the face, attaching the fascia loops into the 
body of the masseter muscle, and has been able to obtain support plus motion 
to the affected areas. Schussler has reported the use of tantalum wire attached 
to the temporalis muscle. The disadvantage in this procedure is that the wire 
is likelj- to cut through the tissues and there have been cases where the wire has 
broken. 

The utilization of muscle transplant is not new. As far back as 1867 Le.\er 
reported the use of the masseter muscle to give support and function to the 
region about the mouth by use of the intraoral approach. Hans Brunner (4) 
reports a similar operative procedure, Jianu (5) and Eden (6) report the use 
of the masseter muscle for support and function about the mouth by using the 
extraoral approach. Halle (7) and Ale.vander (8) also report the use of masseter 
muscle transplantation through an external incision at the lower border of the 
m.andible. 

Gillies in London and Sheehan in New York were the first to popularize the 
use of temporalis muscle flaps. The detached portion of the muscle starting 
at its point of insertion is brought domiward in several strips. One flap is 
inserted into the frontalis muscle, one into both the upper and lower eyelid, 
and one or more attached around the angle of the mouth. In some cases Shee- 
han removes a section of the zygomatic arch to give an unhampered and straight- 
er pull to the muscle flaps. 

In paralysis of the facial nen e there is a loss of function of eleven major and 
nine minor muscles of expression about the face, eye, nose and mouth. Utili- 
zation of muscles with a different nerve supply is the onh^ ai'ailable means of 
restoring motion to this extensive area of paralj'sis. The substitution of one 
muscle to satisfactorily cany out the work is too much to expect. By the use 
of muscles from different locations about the face, muscle pull in various Erections 
may be accomplished and more nearlj" normal motion obtained. 

The masseter muscle is the most ideally located for giving motion to the 
lower half of the face. YTien the lower end of this muscle is swung forward to 
the region about the mouth a backward and slightly upward pull is achieved. 
A more natural effect is obtained than when the temporalis muscle is trans- 
planted in this area, as its pull is largely upward and only slightly forward. 

The temporalis muscle is the most suitable to aid in restoring motion and to 
give support to the eyelids. In this area the masseter would have the tendency 
to give a downward pull, whereas the temporalis provides the slightly upward 
pull which is required. 



THE USE OF THE MASSETER, TEMPORALIS AND FRONTALIS 
MUSCLES IN THE CORRECTION OF FACIAL PARALYSIS 

Lieutenant Coiumandbb WM, MILTON ADAMS' 

Medical CorpSj United States Naval Reserve 

Numerous techniques with varying results have been reported utilizing muscle 
transplantation in the correction of facial paralysis. Many of these have been 
far from satisfactoiy. However, since nerve grafting is impossible in so many 
of these cases at the present time, some form of muscle substitution is our only 
hope for giving these patients not only support but the maximum amount of 
motion to the paralyzed side of the face. Certainly, study and investigation 
should be continued until a technique is established whereby these results can be 
obtained consistently. 

In the reconstructive centers of both the army and the navy such a large 
number of satisfactory and encouraging results have been obtained in extremity 
work that it has given an increasing impetus to utilize muscle substitution in 
facial paralysis. The transplantation of flexor muscle tendons to do the work 
of the extensors has, in many cases, elicited results which are nothing short of 
startling. In some instances one is unable to offer any explanation for the 
surprisingly good results obtained. From a neurological standpoint many cases 
are unexplainable. Surprisingly enough the intelligence of the patient appears 
to have no bearing on his ability to re-educate and utilize the transplanted 
muscle. 

Tw'o cases are reported to give further evidence of the effectiveness obtained 
by muscle substitution, by the use of muscle flaps, in the correction of facial 
paralysis. It is obvious that this procedure does not give perfect results. It is 
a Compromise at best. However, muscle transplantation not only gives the 
same support accomplished by fascia strips, but in addition affords voluntary 
motion ivithout the distorting movements associated with nerve substitution. 

The use of fascia strips may give a better primaiy result, but in some instances 
there is a tendency for the fascia to relax with a return of sagging in the affected 
area. The function of transplanted muscle improves as the patient reeducates 
the muscle and its tone increases. It offers the most to the patient where nerve 
regeneration is hopeless and is a worthwhile procedure in the case where nerve 
regeneration might take place at a later date. 

The best results are obtained in acute facial paralysis cases where the nerve 
endings are sutured immediately or within the first few weeks following injury. 
There is some evidence to indicate that the optimum time is between the I9th 
and 25th day, as the cellular activity is at its height during this period. Nen-e 
grafting has been most successful in the few cases where there is only a small gap 
in the facial nerve in the fallopian canal (1). 

Transplantation of the hypoglossal, spinal accessory, glossopharymcal and 

^Chief of Plastic Surgery Dcpartjuctit^ United Slates Naval Hospital, Oahland, California. 
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is obtained through a vertical incision, about one and one-half inches in length, 
in the temporal region inside the hairline just above the zygomatic arch (fig. 2). 
In selecting the point of incision the temporal arterj' is located by palpation and 
the incision made to one side, usuallj' anteriorly. The muscle flap is con- 
stmcted by making two vertical incisions about one-half inch apart. The over- 



Fig. 1. Tbaj.splaj<tatio> or the Masse-ieb Moscee to the Region aboet the A^glb 

OF THE Mouth 

(1) Freeing the ma“seterrau5cle from its insertion along the loner border of the mandible 
through an incision in the buccal mucosa (2) The masseter muscle flap divided at its 
distal end and swung antenorly to the region about the mouth (3) The muscle flap being 
threaded through the formed tunnel beneath the mucous membrane of the mouth into the 
body of the orbiculans oris muscle of the upper and loner lip The ends of the flaps are 
sutured as near the midline of the lips as possible A third suture is placed at the lateral 
border of the orbiculans oris muscle nherc it conjoins with the risonus to bnng out the 
masolabial expression line 


Ijdng temporal fascia is left attached to the muscle which is to form the flap. 
In order that a minimal amount of the nerve supply be disturbed one should 
adhere closely to the body of the temporalis muscle. This should be done by 
blunt dissection A long slender pair of scissors with an acute angulation of the 
blades at the end is used in severing the muscle attachment from the coronoid 
process of the mandible. A tunnel is formed from the temporal region over the 
outer nm of the orbit across the upper and lower eyelid to the canthal region. 
If the temporalis muscle flap is not of sufficient length to reach the inner cnutbul 
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For reanimation of the paralyzed eyebrow and forehead region an excellent 
result may be accomplished by simply shifting a flap of the lower insertion of the 
frontalis muscle just across the midline of the forehead. This elevation is ob- 
tained without depending on the possibility of reactivating the paralyzed frontalis 
muscle as is the case when the temporalis muscle is substituted in this area. 

In the transplantation of muscle flaps there are a few pertinent points in 
technique which it is well to bear in mind. It is important that flaps of adequate 
size be used to supply necessary' strength and support to the paralyzed region. 
Secondly, although sufficient tautness is necessary^ for a satisfactory^ result, care 
should be taken to avoid undue stretch which might cause ischemia of the 
muscle bundles. Thirdly, it should be kept in mind that too much angulation oi 
the pedicle might interfere rvith its circulation. The procedure may result in 
failure if these factors are not fully appreciated. 

technique 

In transplanting the masseter muscle either an intraoral or extraoral approach 
may be used. Unless the muscle is unusually small the intraoral approach is 
preferable. The operation is done under local anesthesia as it is helpful to have 
the patient contract the muscle by clenching his teeth during the dissection of the 
muscle flap. This brings the muscle forward from its deep bed in the cheek up 
against the buccal mucous membrane along the anterior border of the masseter, 
the muscle is immediately brought into plain view (fig. 1). The anterior third 
or half of the muscle is detached from its insertion at the lower rim of the man- 
dible. It is important to detach it as low as possible in order to obtain a flap 
of adequate length, and to utilize at least one third to give a flap of sufficient 
strength. 

A small incision is made in the mucous membrane of both the upper and lower 
lip just lateral to the midline and through each of these incisions a tunnel is 
formed through the body of the orbicularis oris, the tunnels meeting at the 
lateral rim of the orbicularis oris muscle. The tunnel is continued backward 
from this point to the masseter region just beyond the buccal mucosa. 

The distal end of the muscle flap is divided into two halves for a distance of 
one inch and the pedicles brought forward through the formed tunnel. One 
half is attached into the body of the orbicularis oris of the upper lip and the other 
half into the lower lip, at a point near the midline. 

To aid in restoration of the nasolabial fold, it is well to place a suture in the 
muscle flap attaching it to the orbicularis oris at the point where it conjoins with 
the risorius muscle. It may be necessary to make a very small incision in the 
mucous membrane at this point. 

The size of the masseter muscle varies considerably in different indiilduals. 
In the few cases where the muscle is unusually small or is attached rather pos- 
teriorly at the angle of the mandible the intraoral approach may' be a little 
difficult. In such cases the extraoral approach through an incision along the 

lower border of the mandible is preferable. 

To give support and function to the eyelids, a pedicle of the temporalis muscle 
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superioris muscle. A period of four to six iveeks elapses before the patient 
actually gets active contraction of the transplanted muscle flap. 

The transplantation of the frontalis muscle is carried out throu^ two incisions 
about one-half inch in length at the inner border of each eyebrow just below the 
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Fig 3 Showing the Transpuintation of the Frontalis Flap to the Opposite 
Etebbow Region 

(1) and (2) show two small incisions at the inner border of the eyebrow just below the 
Imirline and the area of skin of the central portion of the forehead undermined at the donor 
site of the frontalis flap. (3) and (4) show the ^p being swung over to its new location 
and the pomt of fixation of the distal end. 


hairline (fig. 3). Through these incisions the skin overlying the middle third 
of the forehead is completely undermined. An incision is made underthe skiTi 
down to the periosteum in the midline of the forehead from the hairline do^Ti- 
ward to the glabella re^on. From this point the medial one-third of the frontalis 
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region this needed length maj'- be obtained by reflecting doivn a portion of the 
overlying fascia. 

The distal end of the pedicle is split for a distance of one to one and one-half 
inches, one-half being used for each eyelid. The pedicle is threaded through the 
formed tunnel and the two ends sutured into the region of the inner cantha 



Fig. 2 TI^A^sPI/A^'TATlON of a Flap of the Temporalis Muscle to the Eyelids 
(1) The location and amount of temporalis muscle used to form a flap (2) The freed 
temporalis muscle flap «ith overyling fascia intact (3) The overlying fascia reflected 
dovn from the body of the muscle to give needed length to reach the inner canthal 
region and divided to give a strip for both the upper and loner eyelid (4) Shoes the flaps 
threaded through the eyelids and the ends sutured in the inner canthal region 

ligament The use of a malleable dissecting probe is of aid in delivering the 
muscle flap through the tunnel, a thread being tied around the ends of the flap 
and threaded through the eye of the probe. 

It is striking to note that immediately upon completion of the operation the 
patient is able to open and close the eyelids This is not the result of an actual 
contraction of the temporalis muscle but is due only to the tautness of the flaps 
vhich have been threaded through the upper and lover eyelids. They auto- 
matically pull the e3'elids together upon relaxation of the levator palpebrae 
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’ (a) Pbeoper^iive Photocraeii Showixg Asvmmetry or Face 

Dnoon.vc of Wide Left Palpebral Fissdre, Drooping Left 
i.\G OF Mootii to Right, (b) Six Months Post-operative 
i: IN Nor.\ial Rflaxed Position 





b 

UEOPER.\TlV£ PlCTlTRE MaRKED ASYMMETRY OF 

^ N WITH Patient Trying Desperyteey to Close Left 

^ iTiY'E Picture Shoiving Patient Able to Completely' 

Left Corner of Mouth. Nasol,ybial Fold Defi- 



('ar to give support to the left side of the mouth. Ile- 
uicluding electrical stimulation, revealed no evidence 
.IS the opinion of the neurological department that 
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muscle is severed at its lowest attachment in the eyebrow region. In pedun- 
culating the muscle the fibres are separated vertically. Blunt dissection is used 
to avoid cutting any more of the nerve fibres than necessaiy. The muscle is 
divided only high enough to permit the distal end of the pedicle to be shifted 
across the midline into the opposite eyebrow region. It is then sutured in place 
into the the body of the orbicularis oculi superciliaris muscle with two 5 (0) 
chromic catgut sutures. 

In all three of the muscle transplant operations an elastic pressure bandage is 
worn for appro.ximately one week to prevent postoperative hemorrhage and un- 
due swelling of the tissues. The patient is not encouraged to attempt motion of 
these muscles for a period of eighteen to twenty-one days folloiving operation. 
From this time on the patient is encouraged to spend time daily attempting to 
re-educate the transplanted muscles. Practicing before a mirror is helpful and 
it is important that the patient be instructed in the motions through which he will 
be able to bring these muscles into play. Faradic and Galvanic stimulation 
should be given for a few minutes daily to aid in reactivating the muscles. 

Although three muscles are used in an effort to give as much motion as possible 
to the parlayzed side of the face the results are far from perfect but it is felt that 
they are superior to those obtained in the usual supportive operations, and in the 
case where only one muscle is utilized. In each of the three operations the origin 
of insertion of the muscle is pedunculated. Physiologically and mechanically 
this interferes the least with the donor muscle irith reference to its circulaton, 
nerve supply and direction of pull. 

In the treatment of facial paralysis by muscle substitution where every 
available active muscle is fully utilized, even better results can be hoped for. 
Certainly it is ivorthy of further study and investigation. 


CASE KEPORTS 


Case I. B. F. S., female, aged twenty-one years. Complete facial paralysis, left si e 
(figs. 4(a) and (b)). In the neurosurgical department at the 17. S. Naval Hospital, Oaklan , 
California, August 22, 1945, the patient had a neurofibroma removed from the left eighth 
nerve. The neurofibroma was a large capsulated tumor located beside the brain stem an 
extending from the temporal notch to the medulla region. The seventh nerve throughou 
this region was sacrificed in the removal of the tumor. The patient had an unevenllu 
recovery from the operation except that permanent paralysis of the acoustic and facia 


left side resulted. , 

The patient wore a plastic support hooked into the corner of the mouth and attacneu 
around the left ear until she was referred to the plastic surgery department on Septembers, 
1945 for operation to give support to the left side of her face. On September 20, 1946, ““ 
local anesthetic, a pedicle of the temporalis muscle was transplanted to the eyrfids. e 
muscle flap, about |-inch in diameter and 2} inches in length, was obtained from theantenor 
third of the temporalis muscle which was dissected from its insertion at the head of he 
coronoid process of the mandible. A tunnel was made under the skin over the malar bone 
and across the upper and lower eyelids. The muscle flap was delivered through a con- 
structed tunnel, to the eyelids. The distal one inch of the pedicle was split in half and each 
fnd sutured into the mid portion of the orbicularis occul. of the upper and lower eyelid, 

near the mid portion. noted that the patient slept with the 

About three weeks following operation it was first iiotcu i f 
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Fig. 6 (a .ixd b). Case 2. (.a) PuEOPERAnixPHOTocRArn Showy-VG Asvmmetrv of Face 

IK Relaxed Positiok. Drooping opWide Left PA urEBUAE Fissure, Droopikg Left 

Side OF Face AND Pulling of Mouth to Right, (b) Six Months Post-operative 
Photogr-aph mtth Face i.n Noioi.al Rfl.axed Position 
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eyebrow region, is not completely satisfactory' (figs. S (a) and (b)), credit for the motion 
s e does have to the left side of her face must be given to transplant operation. Without 
oubt this is a case of complete, permanent paralysis with no possibility of return of func- 
tion. Wlien the patient is in a relaxed position signs of facial paralysis are not obwous 
since both sides of the face are almost bilaterally symmetrical. 



a b 


Fio. S (a AND b) . Case 1 . Six Months Postopbbati ve Pictures, (a) Showing Patient 
WITH Eve Almost Ceosed and Face Bilaterally SyMJiETBicAL in Relaxed Position. 
(b) Patient with Eyes Open, S.miling Slightly, Showing the Two Sides of the 
Face Practically Bilaterally- Symmetrical 

Case S. J. E. S , Cpl. USMCR, aged 22 years. Complete facial paralysis, left side. 
On May 12, 1945, this patient received a through and through gunshot wound of the head 
by a sniper’s bullet on Okinawa. The patient states that he did not lose consciousness 
but w as totally blind for one day. Vision returned completely in his right eye but remained 
blurred in the left. He was completely deaf in the left ear, was bothered with tinnitus 
in the left ear and had a slightly staggering gait. The point of entry of the bullet was just 
below the left eye, ranging through the left side of the face, through the inferior portion 
of the malar and through the facial canal, with its e.xit through the left mastoid region. 

The patient was taken to a field hospital where the wound was debrided and drained. 
Roentgenograms revealed a comminuted fracture of the left malar bone, the lateral wall of 
the left maxilla, the neck of the condyle of the mandible and the left mastoid process. 
There is no previous history of paralysis or any sensory disturbance. 

On June 26, 1946, the patient was admitted to the U. S. Naval Hospital Neurological 
Service, Oakland, Caliform'a. Physical e.xamination at this time revealed a healed scar 
of a bullet wound below the left eye and a healed scar behind the left ear. Neurological 
examination revealed complete left facial paralysis (figs. 6(a), 7(a), 8(a)) . The left pupil 
was dilated and fixed with decreased vision in the upper half of the left visual field, and 
a massive white area in the lower outer quarter of the retina. There was a loss of sensation 
of the cheek below the bullet wound cox-ering an area of approximately 3 inches in diameter, 
total loss of hearing in the left ear and some weakness in the muscles of mastication on the 
left side. No other cranial nerve signs were elicited. The right side of the face 

was normal. , , ■ i, i c 

For a period of four months the patient wore an cxtraoral plastic hook in the corner of 
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To present undue swelling of the buccnl region and discomfort to the patient, and to 
prevent the mucous inerabrane of the mouth from pushing between the upper and lower 
teeth, a thin Stmt mold of dental wax was mserted between the teeth and the soft U^cue 
of the cheek This wasleft in place forsex'cral da 5 sfonowmg operation Aftcroneweek 
the pressure bandage was ^e^lo^ ed 

After a penod of si\ w eeks the patient had good support to the low cr half of the face and 
considerable controlled contracture about the comer of the mouth He was also able to 
close the elids 

The most noticeable disfigurement at this time wa*: the parahsis of the left half of the 
patient's forehead and ebrow region To gi\e support and possible motion to this area, 
a flap of the nght frontalis muscle about i inch wide was detached from its insertion and 
swTing across to the paraljzed side where it was attached into the bod^ of the orbicularis 
occuli supercilians muscle and the lower portion of the parahzed frontalis mu'iclc M- 
though the patient had satisfactory support of the lower e\ ehd immediately following op 
eration, and the lids remained closed when sleeping, the patient was cautioned against 
everting the mu«cles of mastication during the first two weeks following operation \fter 
this penod he was instructed to start (rynog to re-educate these mu'^cles b^ clenching his 
teeth m an effort to close the eyelids By the end of the third week when the patient 
clenched his teeth tightly he could partialh close the eyelids 

The function of the eyelids increased progrc«si\eh from this point on, end b\ the end 
of the fifth week he was able to close the eyelids at will 

The patient had no controlled contracture about the corner of the mouth for a penod 
of four weeks In an effort to re-educate the muscle he spent a good deal cf time^practicing 
before a mirror The first motion about the comer of the mouth was noted about the end 
of the fourth week and, interesting to note, though unevplamable, the onK won he could 
produce motion at the corner of the mouth was by clenching his teeth and wnggling the 
nght ear at the same time After about one week he was able to obtain motion without 
wnggling his ear and his abilit% to produce contracture at this point «howed progre^^ne 
improvement From the third postoperative week the transplanted muscles were stimu 
lated daily with Faradic and Galvanic electrical currents 

^lne weeks elapsed before any motion was noted in the eyebrow region This was only 
a slight twitching cf the inner half of the eyebrow obliquely upward and medialh About 
four weeks later there was such an extreme elevation and arching of the right ev ebrow 
which produced such a marked contrast of the two halves of the forehead, that to lessen 
the contrast a small stab wound was made with a Xo 11 Bard Parker knife blade about 1 
inch above the middle third of the nght eyebrow in the skin of the forehead The greater 
proportion of the frontalis muscle was incised horizontally down to the penosteum and a 
pressure bandage applied This did not give the improvement hoped for but did decrease 
some of the over contracture of the frontalis The contracture of the frontalis pedicle is 
still not marked at this time (six months following operation) but the eyebrows when at 
rest are bilaterally sy mmetncal and motion is still improving 

From the fourth month there has been very little visual improvement in the motion of 
the eyelids and the region about the comer of the mouth Up until six months following 
operation the patient could only close his eyelids and contract the comer of the mouth by 
clenching his teeth Figs 6(b), 7(b), 8(b) At the end of six months he found that with his 
mouth open he could retract the left side of the face by bolding his muscles of mastication 
tense 

Electrical sUmwlalion to the facial nerve was completely negative until seven months 
following operation At this time it was first noted that on Faradic current stimulation 
of the facial nerve, just anterior to the mastoid process, there was a slight movement of 
the muscles of expression of tne low er half of the face indicating that there is a v erj slight 
regeneration of the facial nerve to this group of muscles As to what extent regeneration 
of the nerve will continue to increase is difficult to predict Whether it does increase or 
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paralysis was of a permanent nature due to extensive injury of the facial canal. The pa- 
tient was transferred to the plastic surgery department for either fascia sling or muscle 
transplantation to the paralyzed group of muscles. 

On November 11, 1945, under local anesthesia, a flap of the temporalis muscle about 1 
inch in diameter and 3 inches in length was dissected from the head of the coronoid process, 
through a vertical incision in the temporal region. A tunnel \\as made under the sldnover 
the malar bone and across the upper and lower eyelids. In order to give sufficient length 
to the pedicle so that it might reach the inner canthal region, the fascia of the muscle flap 
was reflected down and split into two parts, one for each eyelid. In the first case we de- 
pended entirely on the temporalis muscle flap which only reached the mid portion of the 
eyelid, and although it gave considerable improvement in supporting the lower eyelid and 
in aiding the patient to close the eyelids, the results were not completely satisfactory. 



a b 


Fig. 8 (a and b). Case 2 (a) Pheopehative Photograph Showing Marked Astsi- 

metrywithPatientAttempting TO Whistle, (b) Six Months Postoperative Showing 
Improvement with Patient Whistling. Marked Improvement in Asymmetry of 
Entire Face 

For this reason the pedicle W'as made of sufficient length to reach the inner canthal region 
so that the necessary support might be obtained. The pedicle w'as delivered through the 
constructed tunnel and the distal ends sutured into the inner canthal region. 

Through an intraoral incision along the anterior border of the masseter muscle, the 
anterior one-half of the muscle w’as pedunculated from its lower attachment at the lower 
border of the mandible. This pedicle was at IcRst one-third larger than that used in the 
first case. Although W'e w’cre pleased with the former results, it was felt that they might 
be improved by using a larger flap of muscle. Accordingly, the anterior one-half of the 
masseter muscle w’as used to form the pedicle. The distal end w’aa split and the muscle 
flap threaded through a constructed tunnel under the buccal mucosa through the body of 
the orbicularis oris muscle at the angle of the mouth. One half was continued on through 
the body of the orbicularis muscle to a point near the midlinc and sutured in place. The 
other half w*as placed similarly in the orbicularis oris of the upper lip. To help accentuate 
the nasolabial fold the muscle flap was sutured to the outer border of tlie orbicularis oris 
muscle where it joins the risorius. A light pressure bandage was applied to the loft half 
of the face. 


■ MOTION PICTURES AS A TEACHING AID IN PLASTIC SURGERY 

GEORGE V. WEBSTER, M.D.‘ 

Pasadena, Californio 
AND 

RICHARD B. LEWIS, M.A.* 

Universal City, California 

Plastic surgerj' is particularlj' suited to demonstration by photographic means. 
Motion pictures, as teaching aids in plastic surgery", are therefore both logical and 
desirable. But all too often in the pa-'t, a so-called teaching film has been a mere 
photographic record of an operation, photographed from one camera angle, at a 
fixed distance from the operative fields, and frequently filled with boring details, 
such as endless suturing. Even more important, the main purpose of the film 
as a teaching instrument has been lost in the multitude of details shown, many 
of which are not strictly applicable to the ultimate use of the film. Although 
such reports have heen agreeably accepted by medical audiences because of the 
novelty of seeing operations reproduced on the screen, they have failed to in- 
struct either the neophyte or the specialist. 

In an attempt to create effective teaching films about plastic surgery, two 
major objectives have been sought. One of these has been the recording of 
procedures for purely historical value. A reference librarj' of films of this 
tjpe is worthwhile, particularly in the field of military surgery in which special 
problems occur in great numbers during a war which are rareb’ encountered in 
civilian practice. Films provide a splendid pictorial record of the care and 
treatment of massive gunshot wounds of the jaws, to cite only one example. 
This tjpe of lesion, except for an occasional accident with firearms, seldom occurs 
in peacetime, yet during a war a single ward may contain as many as twenty or 
thirty such cases. Methods may change, but the fundamental surgical experi- 
ence thus recorded is priceless to a future generation. 

The second objective which has been sought is the development of motion 
pictures which can broaden and supplement instructional methods now in use 
in teaching hospitals and medical classrooms. The motion picture can offer 
unique advantages to students or resident staff members who are learning plastic 
surgerj'. In the first place, with a library of adequate films on file in the teaching 
institution, illustrative case material is alwaj's available; a film can be projected, 
discussed, and re-projected until specific points of principle or technique are 
thoroughlj' understood. Details of the operative field are magnified on the 
screen, and often are exhibited uith greater claritj- than thej- are at the operating 
table where vision is restricted, in most instances, to the surgeon and his im- 

' ronnerly Technical .^d^-iser on Plastic Surgical llotion Pictures for Bureau of Medicine 
and Surgery, Xa^■}• Department, Washington, D. C., Commander CMC) USXR. 

-Pormerly Assistant Head of Training Film and Motion Picture Branch, Bureau of 
Aeronautics, Xavy Department, Washington, D. C.. Lt. Cmdr. A-V(S) USXR. 
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not, the patient had a satisfactory correction of the facial paralysis since the second month 
following operation. 
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to contribute to the desirable learning of the audience as specified by the outline; 
all other material should be considered extraneous, no matter how much it inter- 
ests the surgeon and the producer. 

-■Is far as is practical, each stage of the treatment of the case which is important 
to the purpose of the film should be put down in a list. .-Vnd, as far as possible, 
the individual sequences to be photographed should be described in detail. Such 
a listing of scene descriptions has been called an action outline, and will save 
much time and effort during actual photography. With these scenes in mind, 
both the surgeon and the photographer are prepared for the significant moments 
when the camera must be recording the case. 

Actual photography of a case should varj’frora the previously prepared outline 
only according to the pathologj' encountered at the operating table, which cannot 
be predicted with accuracy in many cases. 

THE FILM ilEDIL'M AND TREAT.ME-VT 

For the general field of educational films, 1C mm. film has been standardized, 
and 16 mm. projectors are available in almost every first-rate teaching institution. 
There should therefore be no question as to size of film to be used for production 
and distribution of teaching films. 

Although black and white films of good teaching quality have been made in 
the past, the advantages of color in the presentation of surgical operations are 
so great that if a picture is worth making at all, it is worth making in color. 
Exquisite details of plastic surgical operations are especially instructive when 
shown in full color. The circulatory changes in a pedicle flap, the color of a 
thick-split graft at the first dressing, the color of tissues in operations about the 
face and hands are but a few- of the points which can be nicely shown. Improve- 
ments in color printing and processing during World War II will result in future 
medical films of a consistentlv high standard of color quality. 

If it is at all possible, the film should be planned to include a sound track 
narration instead of silent titles. Good pictures can be made with silent titles, 
but the amount of interpretative information which can be given is limited, and 
the titles interrupt the flow of visual continuity. Synchronized sound permits 
the descriptive narrative to reach the ear of the obseiwer at the same time that 
the 1 -isual material is presented on the screen. Although the picture on the 
screen carries the burden of instruction and illustration, the narration, if care- 
ful!}’ w-ritten, can emphasize, clarify and interpret the significant action shown. 
Words need not be used to describe the obvious, often an apparent weakness in 
films, but audience attention can be guided through skillful narration. 

When sound is used, a skilled script-writer should work with the surgeon, re- 
wnting his descriptive account for use on the screen. These writers are adept 
at shifting phrases and re-framing sentences in accordance with the development 
of the pictorial presentation, and can turn a surgeon’s medical description into 
a script which has qualities appropriate to motion picture technique and to the 
defined purpose of the film, yet loses neither any of the original meaning, nor 
deviates from scientific terminolog}'. 
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iHediate assistants. Then too, from the film library, a long-range follow-up 
Tesult of a plastic procedure can be compared "with an accurate pre-operative 
view, all within the course of a few minutes on the screen, whereas several years 
would be necessary'' to accomplish this in real life. Thus a motion picture librarj^ 
in the hospital is desirable so that a large number of cases can be accumulated in 
their completed form and be made available for detailed study at the appropriate 
point of training. 


BASIS OP GOOD PICTURES 

The preparation of a motion picture that is to be of genuine service as an aid 
to training is a complex skill, almost as intricate as surgery itself, and the special- 
ist who plans and produces teaching films must have judgment and experience 
in his field commensurate with that of the surgeon in his. Professional results 
are always dependent upon professional competency. 

To assure that a motion picture will serve the processes of teaching and learn- 
ing, the foremost requirement is adequate advance planning. An orderly and 
objective procedure for planning is primary insurance that the effort and cost of 
film production will be justified by the finished product. Photography of medical 
subjects is in itself a specialized skill and also requires orderly and e.\'pert pro- 
cedure. 


PLANNING THE FILM 

Before any actual photography is considered, the producer and the surgeon 
should hold as many conferences as necessary to outline the entire production. 
One method of film planning that has proved to be effective is the following, used 
in Navy film production. The first step in planning procedure, following the 
selection of the general subject to be photographed, is the preparation ef a 
production outline. This outline includes specific and detailed written state- 
ments as ansivers to questions such as these: 

1. To what audience is the film directed? flTiat is the previous training and 
experience of the audience in-relation to the proposed film? 

2. What specific principles should the audience remember after seeing the 
film? 

3. ■RTiat specific skills should the audience understand after seeing the film? 

4. lYhat specific attitudes should the audience learn from the film? 

Only after answers to these and other relevant questions are stated can the 
content and treatment of the film itself be determined. A word of eaution may 
be useful : “One" of the great weaknesses of many films is the inclusion of too 
much detail and the presentation of too many points to be remembered by the 
audience.” 

Constant reference by the surgeon and the producer to the stated purpose of the 
film as given in the production outline is an important element in preparing a 
clear and useful teaching film, both for the purpose of excluding extraneous 
detail and that of assuring the inclusion of that which is fundamental to the 
lesson in point. Each pictorial representation on the screen should be planned 
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various optical effects such ns fade-in, fade-out, and dissolves, which are often 
done in the camera itself. The use of such effects and all such technical details 
should be left to the producers of the picture, but the surgeon should be familiar 
in a general way with their emplojunent so that he can more intelligent!}' cooper- 
ate with the camera crew. 

One of the important reasons for careful pre-planning of film production is to 
permit the director and cameraman to determine, in advance, camera and light 
set-ups, optical effects, and other production problems determined by the 
operation to be photographed. Such planning simplifies photography and 
permits a minimum of lost time and inconvenience during surgerj'. Economies 
in production are effected, for e.\ample, by advance planning of dissolves from 
one stage of a sequence to another. Thus, the camera may show the beginning 
of a suture line, giving perhaps a detailed close-up view to show e.vactly how the 
suture is placed and iihat layers of tissue are being appro.vimated to each other. 
The scene then "dissolves” into the finished suture line. Advance planning for 
such film treatment details eliminates actions unnecessar}' and unimportant to 
the purpose of the film. 

To relieve monotony and to give the best view of the operative field, 
both camera angle and camera distance should be varied, giving views from a 
distance to orient the audience to the part of the patient being shown, moving 
to medium close-ups as the field is draped and finally close-ups of the operative 
field, with e.\treme close-ups where necessary to show important detaD. If 
prolonged close-up views are interrupted by occasional views from new 
perspectives according to the surgery being performed, the effect on the observer 
IS one of added interest, and, just as important, orientation of the audience to the 
subject is maintained. A good cameraman, of course, knows all of these details 
of film making and many more that have not been mentioned, but this brief 
outline has been given to aid the surgeon’s understanding of the technical aspects 
of the photographic processes which affect his surgical routines. 

SURGICAL TECHNIQUE 

Operating before the moi'ing picture camera is different in many ways from the 
surgeon’s set routine. To obtain good pictures, the surgeon accommodates 
hinMelf to the necessar}' changes. In the first place, for a particular operation, 
his operating time will necessarily be prolonged. The surgeon should plan for 
this and avoid crowding his schedule with so many cases that he feels hurried 
and cannot give bis fullest cooperation to the cameraman. 'The patient’s safetj’’ 
IS obiiously foremost in importance, and although a small amount of additional 
operating time is usually entirely harmless, there should be no thought of pro- 
longing the procedure if the welfare of the patient is thereby in any way jeopard- 
ized. 

Although new types of cool light sources for photograph}' may ultimately 
become available, at present the problem of heat from the photographer’s lights 
IS of great concern in plastic surgery. One has only to feel the heat on his hand 



232 GEORGE V. ^yEBSTEK AND RICHARD B. LEWIS 

Ihe voice used for recording of the sound track should be that of a professional 
film narrator. No surgeon, unless he has had special training in speech, and in 
the very specialized business of recording for the screen, should attempt to record 
his own words for the sound track. The results of such amateur attempts are so 
poor that the surgeon himself would admit they should be done over by the 
professional. 

The use of sound incurs additional expense, but in planning the budget for a 
picture, every effort should be made to provide for sound. 

In surgical motion pictures, an increasing use has been found for animation. 
At the time of basic planning of a film, careful consideration should be given to the 
contribution that animation can make to the finished picture. Animation can 
often provide clear and dramatic exposition of the ideological background of 
surgical procedures. It can be used to illustrate principles, to impersonalize 
and simplify points of surgical technique, stages in operative treatment and to 
emphasize the teaching points within the film. In other words, to present idea.s 
which cannot be clearly visualized and photographed in real life, animation is an 
extremely useful device in medical films. 

The cost of animation is comparatively high, and for this reason a technique 
called “pseudo-animation” is sometimes used, which involves very few drawings 
to illustrate a sequence. This is done by photographing drawings of several 
completed stages of the operation and after pausing for study of one stage on the 
screen, dissolving to the next step, and so one. This technique has definite 
value and represents a great saving of time and labor. 

Another important consideration at the time of initial planning is the ultimate 
use of the film. If a really worthwhile picture is planned and produced, its 
permanent usefulness should be safeguarded by provision for the printing and 
distribution of a sufficient number of prints. Each of these copies is made from 
the original film, which is screened ONLY ONCE, and then under carefully 
controlled projection conditions, so that everyone concerned with the production 
can see it and judge its technical and photographic quality. It is then duplicated 
and the. original is placed in a film vault with temperature and humidity con- 
trolled to keep it in perfect condition. All rescreening of the subject, editing and 
cutting are then done with the duplicate work print. Only at the final stage of 
production is the original taken from the film vault, and the cutter, taking many 
precautions to protect the film, matches the original with the finished work print 
and makes necessary cuts and splices. 

From this perfect original, all prints are then made for distribution of the 
finished picture. Or, if a large number of prints is contemplated, prints are 
made from master duplicates of the original. If the original has been damaged, 
every copy will show the defects of the original film; hence the great importance 
of protecting the original. 

TECHNIQUE OF PHOTOGRAPHY 

Wien actual shooting of the picture begins, the cameraman has a choice of a 
variety of shooting angles, lighting, and other aspects of presentation, as well as 
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through the rubber glove to realize that this heat is too intense for a pedicle 
flap, particularly if the blood supply should be already someirhat impaired. 
It is safe to expose the tissues for a few minutes to these lights, but onty long 
enough to complete a single shot. Here too, advance planning can minimize the 
time lights are required. 

If maximum effectiveness is to be obtained from the motion picture production, 
both the surgeon and the cameraman should be familiar ivith the requirements 
of the script for production set-ups for each sequence. During the operation the 
surgeon must be able to forewarn the cameraman that an important step in the 
operation is to be made, and the cameraman can then prepare with a minimum 
of time and confusion. Then the surgeon must allow enough time for 
photography to be accomplished in the best possible ivaj'. This may involve 
moA^ing lights and camera, Avith consequent rearrangement of the nurse’s stands 
and trays. Lenses may haAm to be changed, and occasionally a ncAv film inserted 
in the camera. 

The surgeon can further aid the effectiveness of the film by folloAving a feiv 
simple rules AA’hich have been found useful. First, he should AA’ash the field with 
normal saline to clarify the structures to be shoAA’n, removing all blood stains 
and clots. Clean drapes should then be placed about the immediate field before 
each shot to aAmid the distraction of bloody toAvels at the periphery of the visual 
field. He should Avash his gloves and dr3' them on a sterile toAvel before each shot, 
for blood on gloves alAA-ays detracts from the quality of a scene and Avet gloA'es 
give too much light reflection. 

The drapes should be dyed a light blue-green color, especially in color photo- 
graphy. This prevents the inevitable glare from Avhite drapes and simplifies 
obtaining proper exposure. In addition, the color contrast of the green, AA'hich is 
complementary color of the red blood and tissues, greatly aids the clear presenta- 
tion of the operation. Skin antiseptics Avhich stain the skin pink should also be 
aAmided for the same reason. Tincture of iodine or colorless mercurial antiseptics 
should preferably be used. Attention to such small details aaIII greatly improve 
the quality of the finished motion picture, and the time and effort spent in 
attaining perfection in these matters is aa'cII reivarded by the excellent end-results 
to be obtained. 


SUMMARA' 

Making a teaching film is an enterprise of considerable complexity and expense. 
To be Avorth the effort, everj-^ detail should be planned in adA'ance. To be 
genuinely useful, films should provide students and practitioners AA’ith specific 
guidance and instruction, thereby Avarranting broad distribution. 

Such films, undoubtedly, aaIU be sponsored and financed by teaching institu- 
tions or by financial grants for this Avork. It is to be hoped that Avell-planned 
pictures of high technical quality will be produced for the advancement of 
teaching of plastic surger3'. 
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eight weeks following operation Union was solid to manipulation. Noinllammatory rcaclion present. Repealed .\-rays have been made 
to date, over twenty months time. No evidence of bone reaction is present, the bar is still in place and although the regenerated mandiblo 
is small m diameter, it seems adequate. 


SUBPERIOSTEAL MANDIBULAR RESECTION WITH INTERNAL 

BAR FIXATION 


LOUIS T. BYARS, M.D. 

From the Department of Surgery, Division of Plastic Surgery, Washington University School 
of Medicine, St. Louis, Missouri 

Resection of the mandible is often necessary to assure the control of certain 
tumors. This operation may be deforming and always poses the immediate 
.problem of preservation of proper relationship of remaining fragments and 
eventual restoration of continuity of the bone. The solution is especially 
difficult when dealing with children or with adults when denied the aid of inter- 
dental wiring or splinting. 

The operation of subperiosteal resection has often been used in various fields 
of surgery but little mention is made in the literature of this in relation to the 
mandible. It has frequently been observed that the mandible will regenerate 
with surprising adequacy after the sequestration of large segments following 
osteomyelitis. Similar regeneration has been found to occur following sub- 
periosteal resection (figs. 1 and 3). 

Obviously, subperiosteal resection is inadequate in the treatment of many 
tumors; it could rarely be safely performed for any of the malignancies. How- 
ever, occasional situations arise where the entire thickness of the bone of the 
mandible must be removed but a few shreds of periosteum may be left bridging 
the gap between the ends of the bone. This can occur with adamantinomas, 
ossifying fibromas, osteomas, or even with more simple tumors which have 
e.xpanded the bone to such an extent that the latter has largely been destroyed 
(figs. 1 and 2). 

The technic of such an operation is that of any resection of the mandible. 
Usually the approach will be made through the neck rather than intra-oral. 

It is important to preserve the infra-mandibular branch of the facial -nerve. 
If the incision is made below the course of this nerve and the platysma and entire 
lower pole of the parotid reflected upward in the flap, avoiding any incision of 
■ the soft tissue between the lower pole of the parotid and submaxillar}’- gland, the 
body, angle and a portion of the ramus of the mandible may be safely exposed. 

Having exposed the tumor, its relationship to the periosteum is determined; 
if feasible, both lingual and buccal periosteum are preserved. Otherwise, such 
strands that are not invaded by tumor are left bridging the defect. 

Regardless of the method of control of the fragments to be employed, the oral 
mucous membrane should be closed accurately and the fragments should be 
maintained in their proper relationship. In children regeneration of bone will 
occur with surprising rapidity. 

INTEHNAL BAR FIXATION 

Splinting or interdental fixation in children is unsatisfactor}-. The same may 
be true in adults if the fragments are wholly or partially edentulous. In such 
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cases holes may be drilled in the ends of the bones and a bar of stainless steel 
snugly inserted to bridge the defect (figs. 1 and 3). Surprising rigidity results 
from this procedure and no other Rxation is essential. If available, additional 
interdental fLvation is desirable for a few days. In children the fragments have 
been brought into over-correct ion of about one-half the nidth of a central incLror 
tooth, and in one child observed over a period of twenty months and another 
for eleven months, good occlusion was maintained, the resected side keeping 
pace in growth during this period. 

This foation has been used in other Irpes of resection and bone loss simply to 
proride temporarj' space retention and to restore rigidity of the mandible 
throughout the immediate post-operative period where respiratoiy' difficulty 
might otherwise be e.\pected. It is especially valuable in dealing with emergency 
conditions involving loss of the symphysis or operative removal of this area. 

The stainless steel bar has been well tolerated by the tissues. In no instance 
has bone infection resulted, and in the cases of clean resection there has been no 
prolonged healing period. One case was observed where such fixation was 
employed in the treatment of an infected fracture with bone loss. The bar 
healed in place readily and the patient was not seen again for four years when 
he presented himself for remo^'al of the bar because it was begiiming to work 
through the alveolus. Xo infection was present. 

In several cases an upper neck dissection has been performed in conjunction 
with cauterj’ destruction of a primary' carcinoma of the alveolar mucosa and 
secondary invasion of the mandible. If the cauterized mandible is left in place 
to sequestrate spontaneously, an ora! fistula will result requiring subsequent 
closure. This cauterized bone may be resected, however, at the termination of 
the operation and replaced with the stainless steel bar. This produces much 
1^ inflammation than would the cauterized bone, provides adequate temporary' 
ngidity of the mandible, and although the bar must eventually be removed, 
the oral fistula heals without secondary' closure. 
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A B 

Fig. 2. A photograph of patient shown in Figure 1 before operation, shomng enlargement 
of right jaw. B. Five months after subperiosteal resection of the mandible. Microscopic 
diagnosis of tumor removed was “ossifying fibroma. 



A B 

Fio. 3. Tumor of Mandible Occurring in a Nine Year Old Boy 

History gross, radiological and microscopic findings vep’ similar to those described in 
igure 1 B X-'ray taken seven weeks following subperiosteal resection and insertion 
■internal bar Itwas possible to preserve more periosteum than in ease 1 and regeneration 
is Droceeded ata faster rate. In this case interdental filiation vns maintained for 10 
and ncnicillin was given for one «eek post-operatively, at the end of nhich time the 
nnnd wim healed There has been no subsequent inflammat ion and at the end of eleven 
Ss the bar is kill in place and the mandible strongly healed. 
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Fic. 2. lu-csTRATiN'o THE Exte.vt OF Dei'elof.ment That Can Be Expected if the 
PHiLTsrjr Is Placed in Anatomical Position at the Primabv Oper-ation 
A shons a bilateral cleft lip with a small contracted philtrum. B shows extensive de- 
velopment of the philtrum two years postoperative. Final adjustment of the vermilion to 
oe completed after the palate repair. 



Fig. 3. Ijnco.mplic.ated Bil.ater.al Cleft Lip. Xo .Anterior Displacement of the 

FHEM.AXJLL.A. LaTER,AL SeCTIO.VS OF THE LiP C.AN Be READILV AdJCSTED 
TO THE Philtrum 



THE IMPORTANCE OF THE PREMAXILLA AND THE PHILTRUM IN 
BILATERAL CLEFT LIP 

H. S. VAUGHAN 

It has been stated, and with some justification, that no operation in surgeiy 
shows as uniformly poor an after result as follows the repair of bilateral cleft 
lip. To achieve a satisfactory repair it is necessary to conserve and adjust all 
available tissue to its correct anatomical position. Nearly all of the operations 
described in the older writings were based on the principle of adjusting the 
incised borders around a philtrum denuded of vermilion border (Rose, Brophy, 
Thompson, Berry and Legg, and many others). The procedures as described 
failed to fully utilize the central portion of the lip and produced, in most cases, a 
tight lip, greatly elongated from above doumward, and short from side to side 
with the characteristic inverted vermilion border (fig. 1), although G. V. I. 



Fig. 1. IiiUtrsTRATiNG THE TypiCAL Appeabance Following Removal of the Vermilion 
FROM THE Philtrum in Bilateral Cleft Lip Repair 
Note the tight upper lip which is short from side to side 

Broivn, and Warren B. Davis, among others, long advocated retention of the 
lower vermilion border of the philtrum. 

In general, it can be stated that very many specialists in this field have failed 
to realize the extent to which the philtrum will develop if placed in anatomical 
relation at the time of the primary repair (figs. 2A and 2B), a fact that has been 
frequently emphasized by Warren B. Davis. 

For the past sixteen years, we have used the philtrum to form the perpendicular 
length of the central portion of the lip, reinforcing this border with excess ver- 
milion from the alar sides of the clefts. Through further experience we have 
been able to follow a fairly standard procedure for these cases, and when later 
corrections and revisions are made, have not been confronted with a lack of 
usable tissues. 

From the standpoint of surgical repair, bilateral cleft lip may be uncomplicated 
when there is no anterior 'displacement of the philtrum and premaxilla (fig. 3), 
and the lip can be readily repaired; also, when the premaxilla is slightly displaced 
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premaxilla are then thrust forivartl on the nasal tip wth almost complete obliter- 
ation of the columellar labial angle (figs. o\ and 5B). In this type of displace- 



Fio. 6. Showixg Loss or Pkiltroi avo Colcxelh Followi.vg 

MisirAN\oE\iEvr or the Presuxii.la 



Fic. i. DiAGRAsniATic Sketch frou a Pi.aster Cast Sho«'jxgTr.<.xs\'ehseRotatio.s axd 
E iics or Detelophext is the Prev-asilla Foeeor-ixg Excisiox or a Sectiox or 

THE VoUER .A.XTEBIOBEY 

uent the premaxilla has sometimes been completely resected, even including 
the philtrum (fig. 6). 

The extreme displacement must be corrected surgicall}' before the lip can be 
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A B 

Fio. 4. Uncompmcated Bilateral Cleft Lip 
A shows some anterior displacement of the premaxilla. B shows the premaxilla pressed 
back sumoiently for lip repair without vomer incision. 



A B 

Fio. S. Cosipmcateb Bilateral Cleft Lip » 

A shows philtrura and premaxilla thrust forward xvith obliteration of the columellar 
labial angle. B same case as figure 5A, lateral view. 

anteriorly, but can be pressed back and the lip repaired immediately (figs. 4A 
and 4B). Bilateral cleft lip may be considered complicated when the vomer 
and cartilaginous portion of the septum are over-developed. The philtnim and 
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A B 

Savee Case as Figore 9 aeter an Abbe Transpwnt proit the Lowzb 

•UP, AoTANcEiajNT OF THE COLCMELUA. AND A PROSTHESIS FOR LlP SoPPORT TO REPLACB 

THE Displaced Pbevanilla 
A Shows full face. B Shows lateral view 




Fig. n. Showing PRocrmniE IVe Prefer for RETEori..ACEMENT op the PBEMAjatLA 
f ' ^iBgraiiunatic sketch showing inucoperiosteum raised from each side of the vomer 
Fill incision along the inferior border, posteriorly Also, shows the oblique chisel 

vomer. B shows the premaxilla pushed backward and held by a silver 
silk 7®®® suture. The inucoperiosteum has been approximated and sutured with fine 
ni^i, i ■ j that the premaxilla is not quite in contact with the alveolar borders as when 
F ea into the interalveolar gap it is then too far back to adequately support the lip. 
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position like a pea in a pod, and is then difficult to stabilize (fig. S). The lip 
is fiat due to inadequate support. The deformity increases as the child develops, 
and the end result is a sunken upper lip, a prognathous mandible, an over- 
developed lower lip, and a dishfaccdappcarance (figs.9A,9B, lOA, lOB). Having 
tried all the suggested methods we prefer to correct the anterior displacement of 
the prema.xilla in the following manner; 

An incision is made along the lower border of the vomer posteriorly. The 
mucoperiosteum is elevated on both sides, and protected from, injury by the 
insertion of a thin retractor on each side. An oblique cut is m.ade through the 
vomer, using a verj’ thin, broad chisel. The anterior end of the cut should be 
about 1.5 cms. posterior to the premaxilla (fig. IIA). The cut should extend 
upward through the vomer into the cartilaginous septum, and in this location the 
blood supply to the preraaxilla is in no way disturbed. The premaixilla can now 
be moved posteriorly, and overlapped without rotation on its transi'ersc axis, 
and without blocking the nasal passages. One or more silver wire sutures are 
used to retain the overlapped edges, and the mucosa is then closed with fine 
silk or dermal sutures (fig. IIB). Through this improvement in technique it is 
unnecessaiy in most cases to use silver wire through the maxilla, and around 
anterior to the premaxiUa for support. \^’hen the premaxilla is pushed back 
far enough to. fit in between, and contact the alveolar borders to form what 
appears to be a normal dental arch, it is then too far back to adequately support 
and hold the lip forward. It is far better to have a premaxilla too far forward 
than to have it fall back and fail to support the lip. We do not attempt to obtain 
Union between the premaxilla and the alveolar border at this time, as much 
better flaps can be obtained when the anterior palate is repaired at two to three 
years of age, for the tissues are then thicker, better developed, and more favor- 
able for final closure. The repaired lip continues to exert some backward 
pressure on the premaxilla. Eeplacement of the premaxilla is regarded as a 
preliminaiy stage. The lip operation is performed three or four days later. 

In the repair of bilateral cleft lip the first consideration is to replace the separ- 
ated sections to their correct anatomical relation with the minimum loss of 
tissue as shoivn in the diagrammatic sketches (figs. 12A, 12B, 12C, 12D). This 
may be regarded as the first stage. Minor adjustments may be made later, or 
when the palate is repaired. When the displaced sections of the lip are placed in 
anatomical relation the normal processes of growth and function tend to develop 
the tissues. Therefore, plenty of time, a year or more, should be allowed to 
elapse before adjustment or revision is undertaken. 

SUMMARY 

In practically all of the older operations for bilateral cleft lip, the alar sides of 
the cleft are adjusted around a philtrum denuded of its entire vermilion, resulting 
m an elongation from above downward, and a shortening from side to side. 
Far better results are obtained by using the philtrum for the central portion of 
the lip. 

When the premaxilla shows extensive anterior displacement it must be re- 
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repaired. The correct position of the premaxilla is of utmost importance in 
providing support for the lip. The appearance of an otherwise satisfactory 
repair is greatly impaired when there is insuflBcient support from the premaxilla. 

A method much used in the retroplacement of the premaxilla is to e.xcise a 
V-shaped, or square section from the vomer just posterior to the premaxilla. 
The latter is then moved backward. Section of the vomer at this point has very 

A B 





Fig. 12 . Diagrammatic Sketches Indicating the Procedure Preferred for the Refair 

OF Bilateral Cleft Lip 

A shows the incisions indicated by dotted lines. B shows the incisions opened before 
adjustment and suture. C shows the flaps adjusted and the sutures inserted on the left 
side. D shows the completed operation. Traction on the suture lines is relieved by ad- 
hesive plaster support and the Logan bow, or adhesive plaster on each side connected by a 
mattress suture. 


serious objections. When excised in this location, and moved backward, the 
premaxilla rotates on its transverse axis, and the teeth when erupted are di- 
rected backward at an oblique angle (fig. 7). The nasopalatine vessels from 
which the premaxilla receives its blood supply pass through the area of excision, 
and are damaged. The premaxilla fails to grow and enlarge sufficiently to 
permit development of the incisor teeth, and even when the teeth erupt they arc 
so far out of position, or at such an angle, that they are functionally useless. 
The premaxilla is also frequently separated from the septum, and rolls out of 


THE REHABILITATIOX PROGRAM AND PLASTIC SURGERY 

GUSTAVE AUFRICHT, M.D. 

Xcir Vorl: Cily 

The indigent sick and physically handicapped, since time immemorial, have 
struck a sjunpathetic note in the complex structure of human emotions. Their 
need has been met, in differing degrees, by voluntarj' individual a.ssistance and 
by the help of various charitable group.s. These groups u ere formed by religious 
organizations, and by people of varying solidarity. 

It gradually became evident that aiding the pLj-sicalh- handicapped should 
not be the sole concern of the charitably incbned, indi\’idual citizen, for it is the 
responsibility of organized, civilized society. It is only within the past thirty- 
five years that the trend has been in the direction of activeh' attempting to 
rehabilitate such persons so that instead of being actual or potential burdens 
upon society, they might become totally or partiallj' self-supporting members 
of the community. It is obruous that this would be ad\'antageous both to the 
patient and to society. 

Today, rehabilitating activities endeavor to restore the physically handicapped 
person to a partial or total self-supporting status, so that he may become a use- 
ful, self-respecting member of society instead of a dejected burden to himself, 
his family, and to the community. 

Sparked by the efforts of voluntarj’ organizations, public consciousness was 
aroused and governmental action made headway. It was recognized that the 
rehabilitation of the phj-sically handicapped, involving as it does the utilization 
of various sendees, should be actively promoted and axtended by governmental 
agencies. The discharge of many handicapped veterans following the con- 
clusion of the First World War in 191S, led directly to the passage of the Re- 
habilitation Program of 1920 br- the United States Congress. For the first time 
Federal funds were made available to be gir'en as grants-in-aid to the several 
states for the purpose of the vocational rehabilitation of phj’sically handicapped 
persons over the age of sixteen. At about the same time, several states passed 
laws enabling state programs of vocational rehabilitation to be inaugurated. 

HTiile the first Federal legislation was enacted in 1920, previous to that time 
many of the states had been engaged in various activities related to physically 
handicapped persons. For example, following the poliomyelitis outbreak in 
1916, Xew A'ork State inaugurated a program, administered bj' the State Depart- 
ment of Health, which was primarily concerned with orthopedic problems, 
establishing means for diagnosis and consultation throughout the State, and 
particularly in areas where such serxrices could not be obtained, regardless of the 
economic status of the patients. During the 1920’s, this program was extended 
through legislation whereby the financing of treatment for crippling conditions 
could be undenvritten bx- public funds if the financial resources of the patients 
proved insufficient to defra}' the e-xpense. 


249 


248 - 


H. S. VAUGHAN 


troplaced and held in position. Care must be exercised not to replace the 
premaxilla too far backward, as the lip must have ample support, and the 
repaired lip exerts some pressure. 

The alveolar borders and premaxilla are not united until the palate cleft is 
repaired. Revision or adjustment of the vermilion border is deferred for one or 
two years. 
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rehabilitation seirice is under the supen'ision of the State Board of Vocational 
Education. The States are reimbursed by the Treasuiy of the United States. 

In a sense, the activitr' of the IVorfcmen’s Compensation does a similar service 
as it provides for the medical and surgical rehabilitation of physically handi- 
capped industrial casualties. This is entirely state supported, and has nothing 
to do with the afore-mentioned Federal legislation. In Xew York State it is a 
division of the Department of Labor, headed bj- an Industrial Commissioner. 

Under Xmv York law the employer must provide for an injured employee medi- 
cal, surgical or other treatment, hospital care, etc. for the period recoveiy- may 
require. All fees and other charges for such treatment and services are limited 
to a minimum medical fee schedule established bj' the Industrial Commissioner 
as recommended by the Medical Society of the State of Xew York. 

Besides these main agencies, there are other organizations providing similar 
services. At times, not only the patient, but the physician is confused and 
bewildered by the numerous agencies capable of rendering rehabilitation service. 
However, the main point is that at this time both State and Federal legislation 
e.\ists under which official state agencies are charged by law with the administra- 
tion of programs for medical and surgical rehabilitation of phracally handi- 
capped persons, both minors and adults. The details of these programs vary 
from state to state. I understand that it is not the intention of any of the official 
agencies to pronde direct ser^dces, but rather to purchase the best available 
serrices on a fee basis. Of course, if e.^isting services are inadequate or lacking, 
it is the responsibility of the official agencies to promote the formation of such 
resources. In general, I have ascertained that only under the most stringent 
circumstances, would the official agencies consider the granting of direct sendees. 

In all states in the Union the administration of the Vocational Rehabilitation 
Program is vested by law in the Department of Education. At times, it is 
difficult for us who are engaged in a busy office and hospital practice to realize 
that there are essential sendees related to medical care which cannot be per- 
formed by the individual phj’sician and must be performed on a community-wdde 
basis by some official agency. I have in mind such sendees as case finding; case 
follow-up to insure that the patient receives medical care over what may some- 
times be a long period of time; and nursing sendee, whereby not only bedside 
nursing is proidded but the family and patients are taught what to do in a 
particular case. Another sendee is the education of the lay public and of the 
general practitioner in order that they might recognize handicapping conditions 
at an earlier stage and therebj* increase the effectiveness of medical treatment. 
Perhaps the most important of all is to refer patients recehdng medical sendees 
to other proper agencies, both official and non-official, which may render 
essential social aid without which the medical treatment may prove partially 
or totally ineffective in the total rehabilitation of the patient in the communit3-. 

In order for j’ou to form an idea of the extent of this program, I shall give j’ou 
some figures obtained through the courtesy of Dr. Edward J. Rogers. To quote: 

The agencies involved are the Division of t ocational Rehabilitation of the State De- 
partment of Education, which would in general handle patients orer the age of twenty-one 
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Society’s responsibility for the rehabilitation of physically handicapped 
younger persons, who were not eligible for the services provided by the Voca- 
tional Rehabilitation Law, was formally recognized by the passage of the Social 
Security Act of 1935 and its subsequent amendments. By this legislation, 
Federal funds as grants-in-aid were made available to the several states for the 
purpose of diagnosis and treatment of persons under twenty-one years of age, 
with crippling conditions or conditions which may lead to crippling. From 
Jpseph J. Endres’ comprehensive work, “The Education and Care of Physically 
Handicapped Children,” I shall quote some highlights of special interest. 

The defimlion of a physically handicapped child, according to the Education Law and 
the Children’s Court Act, is one who by reason of a physical defect or deformity, whether 
congenital or acquired by accident, injur3', or disease, is or may be e.vpected to be totally or 
partially incapacitated for education or for remunerative occupation. 

According to Endres, there are thousands of physically handicapped children 
in the State of New York who are in need of an adequate medical service, a good 
general education and vocational training to insure their economic independence. 
These children fall into three groups: first, the group of children whose parents 
are financially able to provide the special services needed; secondly, a considerable 
percentage of the entire group whose parents are unable to pay the entire cost 
of physical care and education, but who are willing to pay part of it; and thirdly, 
the group of children whose parents are unable to pay for any portion of the cost 
of preparing them for a useful future. 

The laws were intended to provide as far as possible, the necessary services 
for the latter two groups of children. The judge of a Children's Court may order 
the necessary services for a physically handicapped child and make the entire 
cost of such services a charge against the county or the city within his jurisdic- 
tion. It is interesting to note that the judge may direct the parents of physically 
handicapped children to pay part of the expenses of the necessary medical or 
educational service. The Education law of the State provides, in turn, that the 
State will reimbimse the county or the city for one-half of the cost of services 

The judge of a Children’s Court is authorized to issue orders for the physical care and 
education of physically handicapped children from birth to twenty-one years of age. The 
physical care which he may order includes medical or surgical service; hospital care; appli- 
ances and devices. (Endres) 

The hospital standards are insured by the provision that institutions providing 
service must meet certain minimum requirements in order to obtain approval for 
state aid. 

Vocational Rehabilitation legislation, first enacted in 1920 and amended in 
1943, provides “Rehabilitation Service” for adults. The term “Vocational 
Rehabilitation” and the term “Rehabilitation Sendee” mean any service neces- 
sary to render a disabled individual fit to engage in a remunerative occupation. 
It is an act to provide for the promotion of vocational rehabilitation of persoiw 
disabled in industry or otherwise and their return to civil employment. This 
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Administrator of the Veterans’ Administration, I obtained from Dr. Charles 
INI, Griffith, Medical Director, the follou-ing information regarding the care 
of the plastic surgical cases: 

Plastic surgery is available at seven Veterans’ Administration Facilities located at 
Bronx, Xen- York; Washington, D. C. ; Atlanta, Georgia ; Hines, Dlinois ; Jefierson Barracks, 
^GESo^ri; Los Angeles, California; and Portland, Oregon. Managers of the field stations of 
the Veterans’ Administration, located throughout the United States, are authorized to 
submit clinical data and unretouched photographs of the part involved to the nearest of 
the aforementioned Facilities for determination of the need and feasibility of plastic surgery. 
-Admission is arranged if need and feasibility arc shorvn. The plastic surgery is performed 
by trained, full-time personnel of the A'etcrans’ .Administration, supplemented as indicated 
b}' civilian specialists or consultants on a part-time salary or fee basis. 

Prorision of existing legislation and regulations do not permit a veteran to enlist the 
services of existing ci\-ilian facilities and specialists. Honever, by agreement rvith the 
Surgeons General of the War Department. X'ary Department and United States Public 
Health Sendee, beds arc made available for x-eterans in designated hospitals under their 
jurisdiction. In addition, contracts are negotiated nith reputable ci\-ilian hospitals, de- 
pending upon need. Male beneficiaries, under existing legislation, may be hospitalized in 
cirilian institutions only for emergency treatment of a disorder arising from a serviee- 
cormected diability. 

Payment for hospital treatment in cixilian institutions is made in accordance ndth the 
terms of the contract. Due to the variations in plastic surgerj', depending upon the nature 
of the deformity and the number of operations inx’oivcd, no set fees have been established. 

It is the polic.v of the -Army and Xavy Plastic Surgerj- Centers to retain patients in an 
active sen-ice status until ma.ximum benefit has been attained. .Accordinglj-, except in an 
isolated instance, a patient n-ould not be transferred to the jurisdiction of the Veterans' 
Administration for plastic or reconstructive surgerj-. .A central guiding and folloiv-up 
semce has not been established for veterans upon discharge from active serx-ice. Hoic- 
ex-er, prior to discharge, alt patients are informed bj- responsible officials of the services 
ax-ailable through the A'eterans’ .Administration. 

This is a progressive and commendable progi-am. We observe, however, that 
the veterans are not permitted to select their oxvn cix'ilian doctors. It xvould not 
be amiss, in this regard, to quote from the plan proposed by the Monmouth 
(Vew Jersey) County Medical Society, which xvas suggested for possible adoption 
by county units in the State of New York in cooperation with the "SYterans’ 
Administration. 

. . . All members of the (...) County Medical Society who are xx-illing to serve will be 
designated as out-patient phj-sicians on a fee basis for the Veterans* Administration. . . . 
The Society will superx-ise the xx ork to make sure that the veterans are given proper care. 

■ . . Plans are also being made to permit hospitalization of the veterans in local, general, 
or speciaBzed hospitals. 

■ . . The Monmouth County plan preserx-es the indix-idual doctor-patient relationships 
and avoids the psj-chologicallx- bad situation of being treated by a gox-ernment doctor in 
whose selection the patient has no part. It xx-ill also obx-iate the hardship of traveling long 
distances to a x-eterans’ clinical center. 

There is another factor that might cause an awkxvard situation. AVhile a 
veteran may ha\ e been treated in a service plastic surgerj’ center by a specialist, 
who has since returned to civilian life, under the present plan the veteran might 
not be permitted to return to this same specialist xx-ho did the original work. 
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years, and the Bureau of Medical Rehabilitation of the State Department of Health which 
would mainly handle patients under twenty-one years of age. Our registers show approri- 
mately fifty to sixty thousand persons potentially under the care of the Bureau of Medical 
Rehabilitation because of physical defects. Of these, about half are located in New York 
City and would be under the direct jurisdiction of the Bureau of Physically Handicapped 
Children of the New York City Department of Health. 

It is difficult to estimate how many cases might come under the services of the Division 
of Vocational Rehabilitation. During 1944 this agency had a case load of about twelve 
thousand. However, with the introduction of the physical restoration features in the Voca- 
tional Rehabilitation Program, this case load may increase very rapidly. During the past 
year sonie 3500 patients received surgical and/or hospital care, and/or appliances under the 
jurisdiction of the Division of Vocational Rehabilitation in as much as the physical restora- 
tion portion of the Program was not in effect in 1944. 

The above figures cover only New York State and even there are not all the 
agencies which are dealing with physical rehabilitation are mentioned. Accord- 
ing to Dr. Rogers’ statement, “this case load may increase very rapidly.’’ It 
is not far-fetched to believe that this program will assume great proportions 
in the not too distant future, and in all probability it will extend through every 
state in the Union. 

With the event of the recently concluded World War II, we are concerned 
with, and interested in the program of the veterans’ rehabilitation, as in that of 
the civilian rehabilitation. We are all aware of the fact that war injuries created 
a vast number of conditions in which the aid of plastic surgery is required. A 
superficial survey of the legislation for veterans convinced me of the fact that 
an active and broad program is being promoted for the rehabilitation of the 
injured in the armed forces. In this regard, I quote the following statement 
made by the Hon. John E. Rankin, (Clhairman of the Committee on World 
War Veterans’ Legislation): 

In considering the general scope of veterans’ legislation, it is the general opinion of those 
persons experienced in the veterans’ problems that the greatest benefit afforded to veterans 
by the Federal Government is that of hospitalization in a modern, scientific hospital where 
the highest type of medical care is afforded. 

The extent of this program, and its growing tendency to meet the increased 
needs of the veterans after the Second World War are indicated by the following 
figiu-es: In 1933 there were 71 hospitals and facilities; today, 94. In 1933, there 
were 71,846 beds available in the veterans facilities. Service and civilian hos- 
pitals; today there are 93,136 with new units and additions under construction 
and authorized which will provide 19,300 additional beds. The President has 
also approved the inclusion of funds for 14,000 additional beds in appropriation 
estimates for the fiscal year 1946. Completion of this program will result in a 
total of about 123,000 beds within the next several years, in comparison with 
the 71,846 in 1933. 

The Veterans’ Administration announced that a $6,000,000, 1000-bed hospital 
for medical and surgical cases will be erected at Fort Hamilton, Brooklyn, New 
York. Doubtless others will soon be added in other parts of the country. 

As a result of personal communication with General Omar AV. Bradley, 
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Administrator of the Veterans’ Administration, I obtained from Dr. Cliarle.s 
M. Griffith, Aledical Director, tlie following ii^ormation regarding the care 
of the plastic surgical cases: 

Plastic surgerj’ is available at seven Veterans’ Administration Facilities located at 
Bronx, Kcw York; Washington, D. C.; Atlanta, Georgia; Hines, Illinois; Jefferson Barracks, 
Missouri; Los Angeles, California; and Portland, Oregon. Managers of the field stations of 
the Veterans’ Administration, located throughout the United States, are authorized to 
submit clinical data and unretouched photographs of the part involved to the nearest of 
theaforementioned Facilities for determination of the need and feasibility of plastic surgery. 
Admission is arranged if need and feasibility are shorvn. The plastic surgery is performed 
by trained, full-time personnel of the Veterans’ Administration, supplemented as indicated 
by civilian specialists or consultants on a part-time salarj’ or fee basis. 

Provision of existing legislation and regulations do not permit a veteran to enlist the 
services of existing civilian facilities and specialists. However, by agreement with the 
Surgeons General of the War Department, Xavy Department and United States Public 
Health Serr-ice, beds arc made available for \-cterans in designated hospitals under their 
jurisdiction. In addition, contracts are negotiated with reputable civilian hospitahs, de- 
pending upon need. Male beneficiaries, under existing legislation, may be bospitalized in 
Chilian iristitutions only for emergency treatment of a disorder arising from a service- 
connected diability. 

Payment for hospital treatment in civilian institutions is made in accordance uith the 
terms of the contract. Due to the variations in plastic surgery, depending upon the nature 
of the deformity and the number of operations involved, no set fees have been established. 

It is the policy of the Army and Xavy Plastic Surgery Centers to retain patients in an 
active service status until maximum benefit has been attained. Accordingly, except in an 
isolated instance, a patient would not be transferred to the jurisdiction of the Veterans’ 
Administration for plastic or reconstructive surgery. A central guiding and follow-up 
service has not been established for veterans upon discharge from active service. How- 
ever, prior to discharge, all patients are informed by responsible officials of the services 
available through the Veterans' Administration. 

This is a progressive and commendable program. AVe observe, however, that 
the veterans are not permitted to select their own civilian doctors. It would not 
be amiss, in this regard, to quote from the plan proposed by the Monmouth 
(N^ew Jersey) County Medical Society, which was suggested for possible adoption 
by county units in the State of Xew York in cooperation with the A’cterans’ 
Administration. 

. . . All members of the (...) County Medical Society who are willing to serve will be 
designated as out-patient physicians on a fee basis for the Veterans’ Administration. . . . 
The Society will supervise the work to make sure that the veterans are given proper care. 

. • . Plans are also being made to permit hospitalization of the veterans in local, general, 
or specialized hospitals. 

. - . The Monmouth County plan preseiwes the individual doctor-patient relationships 
and avoids the psychologically bad situation of being treated by a government doctor in 
whose selection the patient has no part. It will also obviate the hardship of travelinglong 
distances to a veterans’ clinical center. 

There is another factor that might cause an awkward situation. AVhile a 
Veteran may have been treated in a service plastic surgery center by a specialist, 
who has since returned to civilian life, under the present plan the veteran might 
not be permitted to return to this same specialist who did the original work. 
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Isotmthstanding some inadequacies, we can agree with the statement of the 

On. John E. Rankin that "while there may be some inequalities yet to he 
stzaightened out, and some legislation we still hope to see enacted into law, 
t e fact remains that taken for all in all, our system of caring for our disabled 
veteians has not an equal in any country in the world.” 

As plastic and reconstructive surgeons, our interest in these rehabilitation 
services, both civilian and veteran, is considerable. As a professional organiza- 
tion, U'e are coiieerned with the qualifications and the high standards of plastic 
surgeons, ivith increased teaching, and availability of knowledge regarding the 
conditions we handle. 

I am certain that plastic surgery will be utilized in an increased amount by the 
rehabilitation services. It is therefore important that we cooperate to the 
fullest extent with these various rehabilitation services, in order that the best 
possible care be given to the physically handicapped and deformed patient. 
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PLASTIC SURGERY IN WORLD WAR I AND IN WORLD WAR IP 

JOHN STAIGE DAVIS, M.D. 
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The American Association of Plastic Surgeons is the oldest societj' of plastic 
surgeons on this hemisphere, and as far as I can ascertain it was the first group of 
plastic surgeons to be organized anywhere in the world for the advancement of 
true plastic surger}' and for mutual instruction. 

As a subject of general interest to the Association, I will discuss plastic svurgery 
m World War I and in World War n. The material for this talk is taken largely 
from a paper, "which I read before the Southern Surreal Association last Decem- 
ber, and "which was published in the Annals of Surgery in April 1946. 

In World War II, plastic stngery, as a general term, was used for the first time 
in our medical military terminology, instead of confining the subject to maxillo- 
facial, or facial plastic and oral stugery, as had previously been done. This, on 
the surface, seems a minor matter, but the change was made only after the expen- 
diture of much blood and sweat. The field of militajy plastic surgery e-xtends 
from the top of the head to the soles of the feet, and its object is primarily the 
restoration of function and comfort, and incidentally the improvement 
of appearance. 

When we entered World War I, there was total ignorance of plastic surgery in 
the medical corps of the armed services of the U. S., but it must be said, that even 
in civil hospitals and medical schools of that time, 1917, the appreciation of this 
branch of surgery as a special subject was also totally lacking. 

The tables of organization in the army failed utterly to make adequate provision 
for plastic surgery in World War I, and repeated in World War II. Unquestion- 
ably, the first world war awakened general interest in the posabilities of plastic 
surgery, but few additions were made during this period, 1914-1918, to the basic 
prinicples of plastic surgery, which had been established long years before, 
although some of them were rediscovered and reported as new. As a matter of 
fact, there have not been an 3 ^ important new principles in plastic surgery devel- 
oped in World War 11, hut simply better and more skillful use has been made of 
methods and principles pre"viously devised. 

In England, "when the unexpectedly great number of maxillofacial wounds 
began "to come in, in 1914, there "was no one trained "to take over these cases, as 
their ignorance of the importance of the subject was, at that time, as profoimd as 
ours, when tee entered the war. In this emergency, Harold H. Gillies, an oto- 
laryngologist, was assigned to this work, although he had not had any previous 
experience in plastic surgery . He collected a group of men around him, including 
dental surgeons, and at first, by trial and error, the wounded men were treated. 
Later, as experience developed, the maxillofacial cases to which his service was 
Ju^ address to the American Association of Plastic Surgeons, Toronto, Canada, 
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limited, were segregated, in a hospital at Sidcup because of the insisteiice of Sir 
Arbuthnot Lane, and splendid work was done. After our entiy into World 
War I, a number of American medical officers, worked temporarily with Gillies at 
Sidcup, and obtained valuable additional experience. Full advantage was taken 
of the knowledge thus gained, and our own woimded requiring plastic recon- 
struction of the maxillofacial region, received, in consequence excellent care when 
they began to appear for treatment. Several U. S. Anny centers were set up in 
France to which maxillofacial cases were supposed to be sent. One of these was 
Base Hospital 115 at Vichy, another was in Paris, and a third was in Bordeaux. 
My impression is that these centers were largely used in preparing cases fcr 
evacuation to the U. S., and that little or no definitive work was done in them. 
These patients were eventually sent either to General Hospital Number 11, at 
Cape May, N. J., or to General Hospital Number 2, at Fort McHenry, Baltimore, 
or to the Walter Reed Hospital in Washington, or to General Hospital Number 
40 at St. Louis. 

Marked progress was made in World War I in the treatment of fractures of the 
jaws, and in the repair of destructive wounds of the maxillae, by bone grafting 
and by adequate and ingenious prostheses, and these methods have stood the 
test of time and some have been improved upon in World War H. 

There was also great opportunity to try autogenous cartilage transplants, 
and also iso-cartilage was used when the occasion presented and cartilage was 
available. Other tissues such as fascia, fat, periosteum, mucous membrane and 
nerves were also transplanted when needed. Some skin grafts and skin flaps 
were used, but very conservatively, particularly in regard to skin grafts, as 
compared with their lavish use in World War 11. 

In World War I, there were no definite regulations as to the treatment of 
bums, and each surgeon used his own judgement and individual methods. In 
World War II, on the other hand, a great deal of attention has been given to the 
treatment of bums, which have been very numerous. Much progress has been 
made, and bums are being better treated now than ever before, however, I do not 
believe that the final answer has yet been foimd. The main features in the most 
modem methods of treatment are the intelligent care of shock; the prevention 
of loss of fluids by non-adherent pressure dressings, infrequently changed; the 
prevention of infection, when the patient first comes for treatment and the pre- 
vention of secondary infection during dressings; the acceleration of healing by 
skin grafting as early as possible; and adequate nutritional care wdth proper 
vitamins, high protein diets, etc. 

Artificial replacements of chins, noses, ears, eyes, etc., were devised in World 
War I, and are still being utilized both for permanent use and for the interval 
periods between operative procedures. 

After World War I, scant interest W'as taken in plastic surgery by the reguwr 
medical corps of the armed services, and there were no surgeons in either of the 
services, who were especially trained for, or who showed any special abihty to do 
this work. In fact, there was little official recognition of the scope and necessity 
of plastic surgery by the medical corps of either the army or the navy c ore we 
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entered World War II, as the tables of organization show. On the other hand 
^ce World War I, in ci\'il practice, great advapces have been made in almost 
ever}' aspect of the art of plastic surger}', and a voluminous additional literature 
has appeared. 

In World War II, a Subcommittee of the Di\-ision of Medical Sciences of the 
National Research Council on Plastic and Maxillofacial Surgerj* was appointed, 
and considerable study was given to the early care of wounds of the face and jaws 
by this committee, as it was realized from the e.xperience gained in World War I, 
that skilled early treatment, ■nithin a few hours, if possible, after the wound was 
inflicted, made a great difference in the length of hospitalization and in the ulti- 
mate outcome. In order to facilitate early treatment, officers and men in the 
medical department in the combat zone were supplied with equipment for ren- 
dering first aid treatment for maxillofacial injuries and were instructed how to 
use this equipment; in arresting hemorrhage; providing adequate respiratory 
airway; securing temporary approximate reduction and fi.xation of bone frag- 
ments; and also to prepare the patient for safe transporation from the combat 
zone to hospitals in the rear, either in a sitting poation or l}Tng on a stretcher, 
face donm, if there was any danger of obstruction in the air passages. Other 
points found to be important were — ^very conservative debridement of the face 
and hands; avoidance of packing facial wounds open; avoidance of removing any 
bone fragment with, soft part attachment; insistence on the early closure of 
facial wounds by men trained to do this work; and the early covering of all 
axtensive denudations by skin grafting or flap shifting. 

The first idea about utilization of plastic surgery in World War Et was that 
there should be a large number of plastic maxillofacial teams made up of a plastic 
surgeon and a dental svugeon, and that these teams should accompany troops to 
the front where they would give early plastic care to those requiring this service. 
A number of four and ax weeks courses were pven in different parts of the coun- 
try to train men for this work. There was also one, three months course given 
by Jerome Webster and his colleagues at the Presbyterian Medical Center in 
New York City, which was excellent. 

After a time, all of these courses were discontinued, as it was realized that 
most of the real plastic surgery, after early closure of face wounds at evacuation 
hospitals, should be done in the zone of the interior, and that a comparatively 
few trained general plastic surgeons in plastic centers, with adequate assistants 
and necessary equipment, could handle the situation much more satisfactorily. 

No one in authority had an idea that plastic cases would be nearly as munerous 
as they have turned out to be in both services, and for that reason, the facilities 
at first provided turned out to be quite inadequate. 

In time, nine centers in newly built Army General Hospitals, were designated 
for plastic work in the U. S.; the Valley Forge General Hospital being the first 
one assigned for this purpose on March 6, 1943, and the others were added as 
necesaty arose. These are the Newton D. Baker; Wm. Beaumont; George W. 
Crile; H. D. Cushing; Dibble; Northington, O’Reilly and Wakeman, and when 
Northington was closed Percy Jones was made a center. The plastic patients 
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in these centers varied from 1000 to over 1700 on a single service, plus additional 
patients from the orthopedic and other surgical services. Many of these pa- 
tients require multiple operations,* and the operative schedule in some of the 
centers runs from 18-25 each day. Some of these operations are doneimder 
general anesthesia,, some under local. All of them are based on the restoration 
of function, and none of them are of the purely cosmetic type. It is a thrilling 
and stimulating experience to see some of these centers in action and to observe 
the superb morale of the men, the team work of the surgeons and the remarkable 
results being obtained. 

The skill, breadth of training, e.xperience and imderstanding, and organizing 
ability of certain of the Chiefs of the Plastic Service is far greater than that of 
others, and in consequence, better planned and better ex'ecuted plastic surgery 
is being done in some centers than in others. It was hoped that in due time, the 
work in aU the plastic centers would become equally excellent. I felt that this 
could be accomplished by having general plastic surgeons in charge, and by 
having a thoroughly competent consultant in plastic surgery to supervise all 
centers. Then by the transfer of those unequal to the job and by adequate 
supervision and proper standardization of basic procedures the best results 


could be obtained. 

The equipment, operating facilities, number of beds, number of assistants 
and nurses, etc., is better in some of these centers than in others, and^ several 
of them are badly overcrowded and understaffed. There has been considerable 
difficulty in supplying trained assistants at these centers as many men irith 
plastic training were assigned to other work, and it has not been possible under 
the present organization of the Medical Coips, to get them back. Every 
facility is being used in some of the centers for graphically recording the wonder- 
ful series of plastic cases by moulonges, photographs, movies and drawings. In 


others, the equipment is poor and little interest is taken. 

At the beginning of .World War I, there were, with the exception of myself, 
no general plastic surgeons available in the TJ. S. In France, there was Morestin. 
In England, no one was trained along this line, but since then, the entire picture 
has changed, and there are now a number of excellent plastic surgeons in thw 
country and in all other civilized countries. There are today veiy few class ‘ A 
medical schools where plastic surgery is not being taught or taught at, and m 
nearly all great hospitals, there are plastic services, but in the majority of m- 
stances without a complete residential service and ivith ridiculously few beds. 

The American Board of Plastic Surgery has been organized, and there are two 
flourishing plastic surgery societies in operation, our own and the Amencan 
Society of Plastic and Reconstructive Surgery. In consequence, when plastic 
surgeons were called for in this war many more trained men were available than 

there were in World War I . 

In World War I, for the first time, sections representing vanous spwial nel 
of medicine and surgery were established in the ofiice of the Surgeon General m 
Washmgton, and among these sections were facial-plastic 
MajtTp. Blair of St. Louis was called to the Surgeon General’s office to or- 
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ganize this service. He was ably assisted by Major Robert H. Hw of Philadel- 
phia. 

I urged at that time, that the Dmsion be e-vpanded to include all cases requir- 
ing plastic reconstruction regardless of the part of the bod}' on which the lesion 
might be, but could not put it over, as there was no appreciation of the necessit}' 
of general plastic surgery by those with the power to act. I again urged this 
e.vpansion in World War II, and some progress has been made along this line. 

In World War II, in the Surgeon General’s office in the Surgical Consultants 
Dir-iaon, there have been created branches in general surge!}'; orthopedic sur- 
gery, neurosurgery, ophthalmology, otolaiy-ngology, radiation, transfusion 
therapy and chemical warfare. It seemed strange to me, that a consultant in 
plastic surgery was not also added to the list. I, personally, felt that the lack of a 
representative in the field of plastic surgery' in this w'ar, considering the great 
number of casualties requiring plastic reconstruction was a mistake. In place of 
a consultant in uniform, several outstanding general plastic surgeons from ch'il 
life were appointed civilian consultants in plastic surgery' during the last year of 
the war. 

An inspection trip was made of all the TJ. S. Army' plastic centers by two of 
these consultants. Dr. E. H. Ir-y' and Dr. J. P. Webster in April and May 1945, 
and a very comprehensive report was sent to the Surgeon General with certain 
well considered recommendations, but whether any' of their recommendations 
were carried out is doubtful. No further use was made of any' of the plastic 
consultants. I am delighted to be able to say' that, although the war was over. 
Col. Barrett Brown was appointed consultant in plastic siugeiy in the Surgeon 
General’s office in October 1945, so it was then possible to have all plastic centers 
under central obsen'ation and direction by an expert. 

There are certain army general hospitals where there is, as there always should 
be, close cooperation between the plastic surgery' section and every' other surgical 
section in the hospital. In other hospitals, this cooperation is not evident, and in 
consequence, the most effective care of wounded men caimot be carried out. 
Every siugical division of the hospital, neurological, orthopedic, urological, 
ophthahnological and general at some time, needs the help of plastic surgery', 
and plastic surgery' needs the help of every other division from time to time, 
therefore close cooperation is essential. Section or indiridual differences must 
be subordinated in order to give the wounded soldier or sailor the skilled care to 
which he is entitled. 

The Dental Corps has an excellent organization, with active consultants, 
and is doing splendid work in its field. In most of the plastic centers, there is 
close cooperation between the plastic and dental services, and many of the 
problems of maxillofacial reconstruction are worked out together. The dental 
service is also invaluable in the construction of prostheses, plates, and various 
splints. However, it must be remembered, that dental surgeons, with few ex- 
ceptions, are not qualified to perform plastic operations, even on jaws, on account 
of inadequate general surreal and plastic training. 

Many orthopedic and neurological cases are referred to the plastic service for 
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dures can be earned out, and some of the results are astonishing 

suSesbn'!l'Tn 7 plastic centers following Dr. Sterling BunneU’s 

have bppn DT ^ demonstrations, hand cases requiring reconstruction 

ciallv to thiq ’ f plastic and orthopedic surgeons assigned espe- 

manv tinpri h ° ® work, very gratifying results are being obtained, and 

which seeme'd blyondsJL^^"^’ functioning membei., 

IP I’ soon found that segregation of the maxillofacial cases 

ttipoo ^+'1 ^ x-°^ wards was most important psychologically in caring for 

rlopp ^ lents, and this should always be done, if possible, and is being 
A+ arrny and navy hospitals with plastic cases of all kinds. 

f , ®S*umng of World War I, there were no books available on the subject 

as 1C surgery, and although there were chapters in the surgical “Systems”, 
no ng prac ica was available for the guidance of the military plastic surgeon, 
bmee then a number of books have been written on the subject and on its various 
ptoses. A recent contribution, written largely by Ferris Smith, is the Manual 
f K ^ +1. ofacial Surgery, one of the military surgical manuals, gotten 

out by the Subcommittee on Plastic and Maxillofacial Surgery of the National 
esearc ounci . Another function of this committee, besides getting out the 
Manual, was to send recommendations to the Surgeon Generals in regard to 
improvements m the plastic and maxillofacial set-up in the army and naiy. 

early meetings on several occasions, with absolutely no 
results. However, things have improved. 

^,/“?p ^ journal, “Plastic and Reconstructive Sur- 

gery will pubhsh its first number. This journal will be the official organ of the 
American Society of Plastic and Reconstructive Surgery, and its pages will he 
open for papers, which are deemed worthy by the editorial committee. It is to 
be hoped that most of the articles on real plastic and reconstructive surgery will 
eventuaUy be published in its columns. I have believed for a long time that 
such a journal is badly needed, and I am sure, that the editorial board will screen 
out much of the plastic surgery trash, that is now so freely published by many 
medical and surgical journals. I feel, that this journal, with its fine editorial 
board and excellent publisher will be a great success and should and wdll receive 
the full support of our own association. 


One of the most important advances in the care of the wounded in World War 
n is the rapidity with which they are evacuated from the field to the hospitals 
where every care can be provided, and this is particularly important in the 
evacuation of severe bums and severe facial injuries. Sometimes, this can be 
done by plane in a few' hours, and men are frequently back in the U. S. within a 
few days. There are also a number of army and navy hospital ships and trains 
to facilitate this evacuation. 

The free use of plasma in this war has saved many lives, and the daily shipping 
of whole blood for use in those cases where plasma is insufficient was an added 



PLASTIC STJKGERT IN ‘VTOBLI) "ft'AHS I AND n 


261 


factor of safety to the seriousl 5 ' wounded. All of these advances in treatment 
are as advantageous to men requiring plastic surgery’’ as they are to other tjqies of 
wounded. 

Vast improvement has been made in the methods of anesthesia, both general 
and local, since World War I, and these advances have been most helpful in 
nulitary plastic surgerj'. 

The psychological handling of plastic patients requiring help along t hi s line, 
is also being verj' well done in some hospitals and is a potent factor in securing 
satisfactory end results. In fact, the maintenance of high morale in the plastic 
wards means everjdbing to each indiridual man, and also to all of the men as a 
group. Some of the surgeons know how to keep morale high, and in consequence, 
their general results are better and their wards are happier. The reconditioning 
program with its various actirities also aids materially in helping man 5 ' of the 
men back to a useful life. 

In plastic surgerj’’ iu this war, as always, asepsis should be aimed at, as often 
with scant tissue available for the reconstruction, infection may destroy the 
chance tf the desired repair. But in battle wounds, infections frequentlj^ follow 
in spite of every precaution. In these instances, the wounded man today has a 
much better chance than he had in World War I, as with the local as well as the 
internal use of the sulfonamides and with the free use of penicillin and other 
substances, infections are prevented or controlled, and many cases which would 
previously have been fatal are saved. 

In the European Theater in World War II, the Chief Surgeon, Major General 
Paul R. Hawley, promptly appointed a full set of consultants, including the 
specialties. It was foreseen early that a great number of war casualties would 
require plastic reconstruction, and their care could best be met by central 
direction. The first consultant was Lt. Col. J, Barrett Brown, and as his 
assistant Major Eugene M, Bricker. 

It was difficult to establish plastic surgery as an army specialty, principally 
because of the lack of plastic surgeons on the tables of organization. However, 
great progress was made with the full support of the Chief Surgeon. 

The first plastic center in E.T.O. was established in December 1942 at the 
298th IJ. S. Army General Hospital, and on “D” Day, Jime 6, 1944, about 18 
mouths later, there were ten functioning U. S. plastic centers in the United Eing- 
dom where plastic, maxillofacial injuries and bums were treated. The purpose 
of these plastic centers was to treat early, and restore to duty promptly those 
with minor injiuies and to evacuate to the U. S. as soon as posable, aH those 
more seriously injured, who could not be returned to duty in from 120-180 days. 

These centers were established within easy ambulance haul of the areas into 
which the patients were evacuated by air, water or hospital train, as it was 
important to get them into the hands of the plastic surgeons as soon as posable 
after injury. 

On the continent as the invaaon progressed, there were 11 or 12 plastic surgeiy 
centers in diSerent hospital groups. Those of particular importance were at 
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Liege and Paris. The one at Liege functioned as a transit center for air evacua- 
tion of plastic patients to the U. S. Army centers in the United Kingdom. The 
two in Paris functioned for air evacuation of patients to the U. S. 

In the Mediterranean Theater, no permanent plastic center was set up. 
Temporary designations were usually established in one of the general hospitals. 
The first one was in the 33rd General Hospital at Bizerte. During the Italian 
campaign, there was such a ctoter, the 52nd Station Hospital, in Naples. 

In the Pacific area similar arrangements existed toward the latter part of the 
war. In those areas throughout the world where special plastic facilities were 
not available, excellent work was done on plastic and maxillofacial cases by 
plastic and dental surgeons assigned to this work in different hospital installations 
as allowed by the tables of organization. 

In England in World War II, Sir Harold Gillies, with his colleagues, has 
charge of all plastic surgery, and there are plastic centers at Basingstoke, 
Gloucester, Birmingham, Edinburgh and probably other places. 

All British maxillofacial casualties in the African campaign were segregated in 
a center in Algiers, and in Italy a similar center was set up in Naples. Kemarka- 
bly fine work was done on these patients, who were usually received within the 
first few hours after injury. 

In South Africa, Major Jack Penn and his staff have done fine military plastic 
surgery at “Brenthurst” and later at the Witwatersrand University Hospital. 
Some of us have been fortunate in receiving “Brenthurst papers” edited by 
Major Penn. 

Little authentic news about the progress and practice of military plastic sur- 
gery in World War II has come as yet from either the Russian Medical Corps, or 
from the military services of the Axis countries. 

In World War H, as in World War I, there have been many more wounded 
men requiring plastic and reconstructive surgery in the army than in the navy. 

In the U. S. Navy in World War I, there was no special service organized for 
the care of plastic cases. In World War II, the same procedure was followed 
at first, as it was said that the Surgeon General of the Navy d'd not see the 
necessity of a plastic section, and thought that any naval surgeon should be 
capable of doing plastic work. However, when a considerable number of men 
requiring real plastic reconstruction began to come in, this misconception was 
soon rectified, and with the help of a group of naval reserve medical officers, 
who were skilled plastic surgeons in civil life, several plastic centers were or- 
ganized. In the center at San Diego, California, under Capt. H. L. D. Kirkham 
and his staff, who had been provided with fine equipment, large numbers of 
sailors and marines requring plastic work were splendidly cared for. There are 
several other naval plastic centers, where excellent work is also being done, one at 
the U. S. Naval Hospital at Bethesda, Md., another at St. Albans, L. I., another 
at the Oak Knoll Naval Hospital, Oakland, California, and another at Great 
Lakes. So the Bureau of Medicine and Surgery also waked up to the importance 
of having plastic work done by trained plastic surgeons. It is to be noted, that 
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there has been no special consultant in plastic surgery in the office of the Surgeon 
General of the Na\’y during World War II. 

Now the war is over, what ■will be done 'with those men in the U. S. plastic 
centers on whom plastic reconstruction has not been completed, and also with 
those who will require operative treatment over a period of years? 

In order to get information for the Association on this subject, on April 26, 
1916, 1 ■wrote to the Surgeon General of the Army and also to the Surgeon General 
of the Na'vy, asking certain questions and telling them that the information 
furnished would be passed on to you at this meeting. I have received the follow- 
ing information from hlajor General Norman Kirk, the Surgeon General of the 
Army, dated. May 2, 1946, which ■n'ill give an idea of ■nhat the army plans to do. 

"1. Plastic centers are currently operating in the following general hospitals: 

Cushing, Framingham, Mass. 

Valley Forge, Phoeni.wille, Pa. 

O’Reilly, Springfield, Mo. (closed Sept, or later) 

Percy Jones, Battle Creek, Mich. 

Wakeman, Camp Atturbury, Ind. 

Beaumont, El Paso, Texas. 

Crile, Cleveland, Ohio. 

Newton D. Baker, Martirwburg, 'W. Va. 

Dibble, Menlo Park, Calif. 

2. The following hospitals are due to close appro-ximately June 30. No more plastic 
cases are being admitted thereto. In the case of Beaumont General Hospital, it does not 
close but it is receiving no more plastic patients and will close as a plastic center. 

Crile, Cleveland, Ohio. 

Newton D. Baker, Martinsburg, W. Va. 

Dibble, Menlo Park, Calif. 

Beaumont, El Paso, Texas. 

Wakeman, Camp Atturbury, Ind. 

3. By the end of June 1946 it is anticipated that 3100 plastic cases will be remaining which 
require treatment. When Dibble closes, the plastic cases, along with the personnel neces- 
sary to do the job, will be transferred to Letterman as a group, thus opening a plastic center 
at Letterman. With the closing of Cushing and Valley Forge late in 19-16 or early in 1947 a 
plastic center ■will probably be established at Walter Reed. 

4. Early in 1947, the remaining plastic cases will be treated at I,etterman, Walter Reed 
and Percy Jones. 

This will be the plan — which is subject to change according to the work load. We are 
planmng to separate those doctors who have been frozen and promoted as early as their 
services can be spared. The criteria for separation will be based on the number of points 
and length of time in service — if the individual’s services are no longer needed.” 

Plastic cases in the permanent military hospitals will probably be taken care of 
by the young plastic surgeons, who have been trained in the plastic centers, as 
long as they can be retained in the army. There is also the possibility of training 
a few regular army surgeons to do this work, and then again some of the men now 
tramed in plastic surgery may decide to remain permanently in the regular army. 
1 understand that there may also be civilian plastic consultants at strategic 
points in the U. S. 
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In those plastic cases where treatment will have to be continued for several 
years, it is probable that these patients will be turned over to the Veterans 
Administration, if they are willing to be transferred, and if the Veterans Admin- 
istration has facilities which are comparable with those in which the men are 
being treated in the permanent army plastic centers. But I understand that the 
army has no intention of even tr 3 dng to transfer these patients until entirely 
adequate facilities, both physical and professional, have been assured. 

The Surgeon General of the Navy, Vice-Admiral Ross Mclntire writes as 
follows, dated May 22, 1946. 

*‘The Navy has, at the present time, five plastic surgery centers in the Naval Hospitals 
in St. Albans, New York; Bethesda, Maryland; Great Lakes, Illinois; San Diego, California; 
and Oakland, California. There are approximately seven hundred patients in these five 
centers undergoing plastic procedures. Of course, there are a few plastic surgical cases in 
the other Naval Hospitals, but the majority are concentrated in the centers. 

It is planned in the near future to disestablish any excess of these centers as the needs 
indicate. However, the Navy plans to retain permanently sufificient plastic surgery centers 
to meet the continuing requirements. The centers will be maintained in the most desirable 
geographic areas consistent with availability for patients and plastic surgery consultants.*- 

It is interesting to note how plastic surgery is handled in Canada. The Navy, 
Army, Air-force and Department of Veterans’ Affairs have joined to provide 
specialty surgery of all varieties. As far as plastic surgery is concerned, these 
joint service special treatment centers are in Montreal, Toronto and Vancouver. 
The work of these units has been supervised by a Joint Service Advisory Com- 
mittee to the directors of Medical Services of the Navy, Army, Air-force and the 
Department of Veterans Affairs. The joining of the active services with the 
Department of Veterans Affairs has worked out very well for specialty surgery. 
Now the war is over, the Department of Veterans Affairs is taking on skilled 
workers from the armed services, and the imits will eventually no longer be 
combined service, but completely Veterans Affairs. 

The efficacy of the Canadian system has been demonstrated to us by the splen- 
did work in all plastic fields which we have had the privilege of seeing in Toronto. 

To sum up in a few words, I can say without reservation, that the wounded 
service man in World War II, who requires plastic reconstruction, has been better 
cared for in almost every way than he could have been in World War I. 

The superb results obtained in most of the armed service hospitals by the 
trained plastic surgeons and by the yoimger surgeons under their direction, 
have been among the outstanding triumphs in the surgical annals of World 
War II. 

Those of you, who have participated actively in this work have every reason to 
be congratulated on a job well done, and those of us who have been civilian con- 
sultants and lookers on, are proud of you, and of what you have accomplished 
for the wounded merf and for plastic surgery. 



PLASTIC PROBLEMS IN THE HAND‘ 


STERLIXG BUNNELL, iM.D. 

San Francisco 

The purpose of this paper is to emphasize that therearecertainfeaturespeculiar 
to the hand that call for specbl lines of thought and procedure in planning its 
plastic repair. In brief, but to be enlarged upon in turn below, there is the 
problem of nutrition, the source of supplj' being longitudinal and through the 
narrow wrist; the hand is a mobile organ not to be restricted by lines of scar; it 
is a tactile organ; it contains manj' important deep structures and it is prone 
to stiffen. 


NTTmiTION BESTOHE0 BY LIBER-YTION’ FHOM CIC.YTRIX 

Cicatrix is avascular fibrous infiltration that contracts binding all structures in 
its graq) both deep and superficial. Movable structures are bound, and lifelines, 
such as blood vessels, 13'mph vessels and nerves, are strangled. Such a cicatrix 
impoverishes the hand. It maj' infiltrate the whole hand or be along its only 
source of supplj’’, the forearm or the narrow wrist. A cicatrix on onlj’ one side of 
a limb so draws to itself both deeplj* and about the surface that it acts as a verit- 
able girdle. The two-thirds of circumference that is of good skin vrill be tight. 
As in repair of deep structures throughout the body, this cicatrix should first be 
excised and replaced bj' good pedicle skin. If operation is done through cicatrix, 
wounds will not heal, structures will not be movable, bones will not have sufficient 
blood supply to unite and the nutrition of a hand will not be improved. Repair 
should start with the e-xcision of the cicatrix, the skin borders should be under- 
mined from the deep fascia and allowed to retract. The defect is then filled with 
good pedicle skin. At the next operation for repair of the deep structures, the 
deep cicatrix is dissected out and excised en bloc, freeing the deep structures. 
The effect on the hand is liberation from binding cicatrix, so it breathes and 
thrives again and nutrition is restored improving its every structure. This 
viewpoint is to decry the mere removal and replacement by pedicle of a surface 
cicatrix with no regard to excising the deep cicatrix from between the deep 
structures or thoroughlj' freeing the skin borders. 

If flexion contracture is present, and on stretching, the skin whitens, the skin is 
the primary cause of the contracture, the deep structures being contracted second- 
arily. If the skin does not whiten, deep tissue is primary and skin secondary. 
The size of the skin defect is ascertained by comparing measurements with the 
other hand with all its joints placed in the position opposite to that caused by the 
contracture. Comparative distances between various similar two points are 
taken longitudinally down the wrist, palm or fingers and transversely in various 
lines across the pahn with the five digits fully spread, and across the dorsum with all 

r Presented before the American Association of Plastic Surgeons, June 3, 1946, Toronto, 
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fully flexed. In estimating the size of our pedicle, one-third more is added to 
allow for the tightness of the skin about the contracture. Before a hand can be 
placed in the opposite deformity, the deep portion of the flexion contracture must 
be relieved whether fascia, tendon or joint capsule. 

THE HAND IS A MOBILE ORGAN 

The skin of the hand is so specialized that it covers throughout and without 
strain irrespective of the many positions this versatile and mobile organ may 
assume. Too frequently skin is applied to the hand merely as a surface patch 
replacing a cicatrix, immindful of this problem. The borders of the patch, if 
they coincide with the directions of push and pull, are subject to the irritation of 
push and pull, and will form thick contracting keloid-like scars. Before making 
any incision in the hand, this priniciple should be considered. Incisions should 
parallel the wrinkles or flexion creases wherever possible and never cross them at or 
near a right angle. A median longitudinal incision anywhere in the band is 
pernicious. This principle, so evident in hands, which are so mobile, applies to 
skin throughout the body. 

On the dorsum of hands is fine cross-WTinlding to give length of skin from fore- 
arm to fingernails when we make a fist with the wrist in flexion. Special redund- 
ancy caps the knuckles for free movement. Our skin plastics must regard these 
features. An example of error is a pedicle graft placed as a circular patch on the 
dorsum of the hand so that the distal border parallels the thumb web and the 
proximal border forms a line across the back of the hand. The border along the 
web, due to the motion of push and pull, thickens to a keloid contracture, and 
the proximal border contracts so that the thumb cannot oppose and the meta- 
carpal arch caimot curve. There is a transverse stretching of the dorsal skin as 
well as longitudinal. Infact, the total area of dorsal skin of band and fingers is 
one-third greater on making a fist. 

The volar aspect is cleft by deep folds. These take up the slack of the skin on 
making a fist. The total volar skin area on making a fist and flexing the wrist is 
very small compared with when spreading the hand and dorsiflexing the wrist. 
These folds are transverse in the fingers, thumb, palm and wrist, and in the palm 
are also oblique to accomodate closing and spreading between thumb and the 
last three fingers. If a surgeon bears the importance of these structures in mind, 
he caimot place an incision or a border of a pedicle or free skin graft directly 
across either the deep volar folds or the fine dorsal wrinkling. He must picture 
the hand as mobile and so arrange his scars to accommodate motion in any 
direction. 

When supplying new skin to the hand the. amount should be ample to cover, 
when the hand plus ivrist are in complete fle.xion and also in complete extension 
and dorsiflexion, including any additional slack needed to allow, at the same tme, 
full pronation and supination. Transversely, the palm should have si^cient 
skin to accomodate for the full spread and similarly the dorsum for opposition o 
the thumb and a fully curved metacarpal arch. 

Whenever a scar or the border of either a pedicle or free graft may cross a 
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flexion crease at a right anlge, that is, coincide with the direction of push and pull, 
a rigzag or curved line should be made. A cross slit may be cut and a tongue of 
skm drawn into it, or the patch should be patterned ndth indentations and blunt 
points in accordance. Instead of a scar paralleling the web, a long tongue of the 
graft should be laid across the web. To fill a thumb cleft the pedicle graft across 
it should be long and diamond-shaped, the points or angles reaching to the junc- 
ture, or hinge, of the first two metacarpals both in front and in back. Longitudi- 
nal scars or graft borders about the wrist are bad in anj' part of its circumference 
as the wrist is a universal joint. In fingers the fle-vion creases extend back only to 
the midlateral line. Along this line a scar may become almost inxdsible, but let 
the scar be placed more volar or more dorsal to it and it will thicken and contract, 
because it will be subject to the irritation of push and pull. In applying free 
grafts to replace scars from bums along the dorsum of a finger, one should either 
zigzag the borders or furnish enough skin to allow the borders to follow the 
midlateral line of the finger on each side. 

Pedicle grafts are often made e.xcessively thick so the5’’ stand out in a grotesque 
dome, the idea being to furnish ample skin. This, however, except in few special 
cases such as clumped fingers, is a fallacy because skin itself will grow to cover at 
normal tension any area. It is the borders that are unyielding and contract 
instead of elongating. It is they, not the skin itself, that hampers motions. 
Pedicle skin riiould lie flat with the hand. Too much fat is parasitic, being an 
additional burden on the blood supply. It should be trimmed fairly thin with the 
skin just leaving enough to place a layer between the tendons if needed. The 
main blood supply, as seen on cross section, is between the fat and the skin so it is 
safe to trim away the redundancy. To correct excessive fat in a pedicle requires 
two operations. 

THE PLASTIC OPER-ATOR SHOULD HATC DUE REGARD TO THE 
DEEP STRUCTURES 

Of the whole hand problem, the skin is only a part. If, when pedicle skin is 
placed, careful notes as to the condition of the deeper structures are not made, 
the later deep repair will be handicapped. AH dissections of the hand should be 
done under the ischemia of a pneumatic tourniquet. This should spare the deep 
structures from injury, such as nerves, tendons, blood vessels, pulleys and joint 
capsules. Severance of the motor thenar nerve destroys opposition, and, of a 
volar digital nerve, sensation. Incirions that parallel tendons cause adhesions to 
the tendons their full length. Skin replacements should be plarmed so that, when 
later the deep structures are repaired, a flap may be turned back rather than 
placing the scar directly over the repair. 

THE HAND IS A TACTILE ORGAN 

In the hand sensation is equal in value to motion. The hand is a sense organ 
specialized for stereognosis. This is especially true of the area supplied by the 
median nerve. The pulps of the thumb and first three fingers are the eyes of the 
hand. Their rugae furnish separate points of contact for crisper images. The 
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pulps are rich in special touch corpuscles, the most sensitive spot in each being in 
the whorl of the fingerprint. 

When We construct a new thumb or finger, using pedicle skin from theabdomen, 
or place a patch of this on the tactile surface of a digit, sensation to dist'mguish 
touch or pain will return, but not at all like the quality in normal finger skin that 
makes for stereognosis. Therefore, whenever possible, it is well in these strategic 
areas to, by transposing normal skin from the vicinity for pedicle skin, furnish 
this quality of sensation. The nerve attachments should wherever possible 
accompany the skin flap. When a finger is to be discarded, its volar skin may be 
utilized transferring it as a pedicle with blood vessels and nerves intact to the 
digit which is in need of tactile covering. In reconstructing a thumb, it is of 
great advantage to do it by transferring another digit with its blood vessels and 
nerves attached to be the new thumb, so that it will have normal sensation. 

HANDS ARE PRONE TO STIFFEN 

Too much and too prolonged splinting stiffens hands, especially if they are 
swollen. Another great cause of stiffening is an open wound. The products of 
this inflammation, even in the course of a few weeks, result in considerable 
stiffening. Therefore, wounds in hands should be closed early by primary or 
secondary closure or skin grafting. The application of this is in applying pedicle 
skin to a hand. I am convinced that for a hand we should never use the open 
pedicle method, that is, the septic pedicle. The open stem of a pedicle is equiva- 
lent to an open wound in the hand. The lymphatic vessels carry the products of 
inflammation directly into the hand, resulting in very undesirable stiffening. AH 
pedicles to hands should be rendered aseptic by closure. This can be done by 
either tubing or skin grafting over all raw surfaces. Neat, careful suturing of 
pedicles makes for clean healing, instead of dirty borders. It is important, also, 
to prevent stiffening to avoid collections of serum or blood by careful hemostasis, 
placing drains for 24 hours, and avoiding dead space and edema by building about 
the pedicle a firm pressure dressing that fills in every interstice. 

FURNISHING NEW COVERING 

In supplying pedicle skin to the many thousands of injured hands in our 
Army hospitals, the direct abdominal flap in one stage, which is time saving, has 
been the method of choice, except where the tube pedicle was preferable, 
latter was better adapted to fit into bizarre shaped areas especially involving 
various fingers and where, from lack of pronation and supination, the hand could 
not reach. Direct flaps, using a broad flaring base and a maximum length to 
breadth proportion of to 1, were made in a vertical direction along the network 

of the thoracico-epigastric vessels. They were turned up or down as best 
fitted. The arm was strapped to the abdomen, moving with the abdominal 
skin. The under surfaces of the pedicles were rendered aseptic by skin ^ftmg 
them and the donor areas were closed by sliding or skin grafting. Occasional y, 
the skin of the pedicle was tubed in the one stage. 

Stemless flap grafts, according to a method of Blocker, were made by ou mg 
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the pattern on both donor and recipient areas. Half of the pattern on the abdo- 
men vras freed and turned over on the abdomen. The two raw areas then pre- 
senting, corresponding in size to the original pattern, were sewed together about 
about their peripheries. It was found that the separation should be done in two 
stages as the area attached to the hand could not support an equal area of flap. 
In uang a tube pedicle when it is difficult to bold the hand correctly, evact posi- 
tion must be maintained b3' fi.vation in plaster of Paris as in cross leg flaps. A 
tube pedicle is useful in conveying a pancake-like e.vpanaon of sldn cut to pattern, 
but this must be prepared in several stages. "flThen one digit is to be discarded, it 
often maj' be filleted and its skin, together with nerves and vessels, made to 
replace cicatrix in either the pahn or dorsum of the hand, or on another di^t. 
IfTien all digits and part of the hand are to be covered at once, it is found that if 
the mitten method is used, that is, first sewing all fingers together as a mitten and 
appljing the pedicle, the ptedicle skin which ma j" have been ample at first shrinks 
so it is difficult to have enough to cover all fingers. Therefore, it is better to 
prepare either a direct flap or a flap on the end of a tube pedicle, mterdi^tating 
it in several stages, to be applied at once to all the fingers. On detaching from the 
abdomen the base of the pedicle is then laid down on the hand. 

Primary closure of cbdl wounds when posable is advisable. It is time sairing, 
keeps hands limber and covers over vulnerable structures that might otherwise 
give a long siege of infection and sloughing. Closure may be accomplished by 
diding sMn flaps from the dorsum of the hand and skin grafting the denuded 
areas so left. Formerly it was dangerous to apply primarily an abdominal skin 
pedicle as the fat there was too vulnerable to infection. Now, however, with 
chemotherapy, it may be done and with great advantage of early closure and in 
keeping hands limber. 


BURN PROBLEMS 

For all but deep bums resurfacing may be done imder chemotherapy at the 
time of granulations or later after a temporary thin skm graft had been used. A 
thin graft is a surer take on granulations, but a thick graft makes better skin. 
Fortunately, bums have a good vascular base as the damage was done from the 
outride in. Therefore, free grafts will usually suffice. Even a small clot of 
blood will spoil the perfection of a skin graft so it is best to retain the tourniquet 
until the pressure dresring is in place. After dorsal skin grafts exercise shonld be 
started early to prevent stiffening. Tendons, joints or bones when burned, need 
later recovering bj' pedicle skin. It is frequent after dorsal bums to see tightly 
flexed middle finger joints and hyperextending distal ones, because extensor 
tendon for the middle j oint has been destroyed . It is rare to successfully supply 
a new tendon for this and then only after the finger has been covered by pedicle 
skin and the joint is in good condition. It is usually best to force the joint, or 
osteotomize it, to a porition of semiflexion and there to pin it until arthrodesed. 
The hyperextended distal joint may be sinularly treated. Deformed nails and 
matrices may be substituted for by free gVir; grafts. 
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PEEHENSION IN A HAND 

Ah important function in a hand is the ability to oppose one digit to the other 
to pick up or hold objects and this can be furnished in several ways. If all 
digits have been amputated, the metacarpals maybe phalangized for depth of 
clefts, e.mising the second and fourth for width of clefts. After loss of some 
digits, the remaining ones may be made to oppose each other by angulatory 
rotary osteotomy through the bases of their metacarpals. Additional strength 
should be given these digits by transferring to their tendons those of the unused 
muscles in the forearm. 

For loss of a thumb, a new one may be furnished by transferring the index 
finger, or what is left of it, into its place, in which case sensation and motion are an 
advantage, or may be reconstructed by tube pedicle and bone graft. If part of 
the metacarpal is present, the thumb will have motion. If the thumb is to be an 
immobile post, it should be short and thick. New thumbs should be made, not 
at the side, but in the path of the fingers, and before they are used should be kept 
protected by a thumb stall until they acquire sensation to pin prick. Otherwise, 
a trophic ulcer may form and destroy the bone graft. 



FURTHER USES OF THE SICKIJS FL.VP IX PLASTIC SURGERY^ 

GORDON' B. XEW, M.D., 

Section on Laryngology, Oral and Platlic Surgery, 3Iayo Clinic, Rochester, Minnesota 

When the sickle flap \\as first employed, it vas used for the correction of post- 
operative defects of the nose secondarj’ to the removal of post irradiated cancer 
Mth surgical diathermy. In the sickle flap. I used the skin that is of the same 
te.xture and color as the lost portion of the nose, creating veiy little noticeable 



, Fig. la. Site of basal cell epithelioma after it had been removed by surgical diathermy. 
0. One J ear after reconstruction by use of a lined sickle flap, 

defect at the donor site. Since the sickle flap was first employed, its usefulness 
has extended so that now it may be utilized to reconstruct almost any' defect 
of the face where a pedicle flap is needed. It has been found, however, that in 
reconstructing the tip of the nose or in total rhinoplasty, the lateral attachment 
of the flap tends to pull the nose off toward one side; therefore in place of the 
lateral sickle flap, we now use a midline sickle flap so that there is no lateral 
displacement and the end result is much better. The following cases illustrate 
the added use of the sickle flap in plastic surgery. 

Case 1 illustrates the original u-se of the sicUe flap in reconstructing half of the nose in 
which It was possible to evcise the remaining skin graft on the forehead so that there was 
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very little evidence at the donor site. The patient, thirty-one years of age, had a post- 
irradiafed cancer of the nose of seven years* duration. Figure \a shoiv.s the site of the lesion 
after it had been removed hy surgical diathermy. Microscopically it was a basat cell epi- 
thelioma that had infiltrated beyond its apparent margin. Figure lb was taken about one 
year later. The right half of the nose was icconstriicted using a lined sickle flap. There 








Fig. 3a. Postoperative defect, b. Closure of the defect by means of a lined sickle flap 

has been no recurrence of the epithelioma. The patient has a good cosmetic result three 
years later. 

Case 2 illustrates a postirradiated epithelioma that involved tlic cheek as well as the 
nose. The patient, for{ 3 '-thrce years of age, had a basal cell epithelioma of the chock, inner 
canthus and right side of the nose. It was removed b>' surgical dialherinj* and later replaced 
u-ith a lined sickle flap. Figure 2a illustrates the original lesion. Figure 2b shows the loss 
of the entire full thickness of the nose including the inner canthus and right check. Figure 
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Fig 4a Postoperati\e defect b Flap m position c Flap after remo%al of sutures 
d After return of flap to the forehead c Reconstructed portion of the nose 



Fig 5a Traumatic lo'ss of the tip of the nose b Outline of the nudline sickle flap, 
c Six months after reconstruction of the nose 

2c vras taken one jear after completion of the reconstruction Aote the reconstructed por- 
tion of the nose and cheek The remaining skin graft on the forehead h'ls been replaced 
tsnth a skin graft from behind the ear so that the color and texture are similar to those of the 
skin of the forehead 
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Case 3 illustrates the correction of a postoperative defect of the orbit and ethmoid region. 
The patient, thirty -nine years of age, had a postirradiated squamous cell epithelioma of the 
inner canthus and orbit, ivhich n-as removed by surgical diathermy. He had had roentgen 
reatment for six years. The grox\'th was fixed and it was necessary to remove the left eye 
a ong with it. A lymph node, which appeared in the parotid region, was removed by 
surpcal diathermy. A sickle flap n as used to reconstruct the postoperative defect. Fig- 
ure 3a shows the postoperative defect and figure 36 shows the closure of the postopcralne 
defect by means of a lined sickle flap. The sutures have just been removed. 

Case 4 illustrates the use of the midlinc sickle flap from the scalp to replace the loss of 
the right half of the nose. The patient, forty-eight years of age, had a postirradiated can- 
cer of the nose, which had been reconstructed utilizing the bay of the forehead to the right 
of the midline so that there was a scarring at this point and a sickle flap could not be em- 
ployed. The midiine sickle flap follows the same principle as the original one. The pedicle 
m this case was to the right of the midline and extended back into the scalp and then for- 
ward, therefore the bay Just to the left of the midline vns the portion employed to recon- 
struct the lost part of the nose. The flap was elevated and delayed. The distal end was 
lined and then brought down to the nose. Figure 4a illustrates the postoperathe defect 



Fig. Go. Basal cell epithelioma of upper lip. 6. Postoperative defect, c. Reconstructed 
upper lip. 

showing the scarring in the bay to the right of the midline on the forehead, which could not 
be utilized as an ordinary sickle flap. Figure 46 shows the flap down in position; the scalp 
area is grafted and the flap is tubed using parawax mesh gauze. Figure 4c shows the flap 
after the sutures have been removed. Figure id shows the flop after it had been returned to 
the forehead. The skin graft to tlie left and the completion of the suturing of the recon- 
structed part of the nose may be noted Figure 4c illustrates the reconstructed portion of 
the nose, vhicii may be compared with figure 4o This photograph was taken immediately 
after the completion of the suturing and the replacement of the flap. 

Case 5 illustrates the traumatic loss of the lip of the nose, ivhich I feel is best corrected 
with a midlinc sickle flap rather than a lateral sickle flap because of the fact that the latter 
tends to pull the reconstructed nose to one side In this case, in nliich the patient « as forty 
years of age, it was possible, after the flap was prepared, to delay bringing it clown for about 
three montlis In this way, the tissues arc easier to fold and a better nose is obtained than 
if the flap is brought dow n immediately following the preparation, when the flap lends to be 
thickened and more diflicult to fold Figure 5a shows the loss of the tip of the nose and the 
anterior half of the ala. Figure 56 shows the outline of the midlinc sickle flap using a 
pedicle to the left of the forehead. The skin graft to the right of the midlinc of the forehead 



Pig 7a Cancer of the upper lip, side of nose and cheek 6 Postoperati\e defect. 
c Postoperatne delect one j ear later d Result of reconstruction 


maj be noted This photograph nas taken jmmediateh after the reconstruction of the 
nose Figure 5c uas taken about si\ months later The small graft on the forehead maj be 
noted 
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Case 6 illustrates the treatment of a cancer of the nose and upper lip and replacement oi 
the nose and upper lip with a sickle flap. The patient, fifty-five years of age, had a basal 
ceil epithelioma of the upper lip, which had been irradiated. Figure 6a illustrates the can- 
cer of the upper lip, columella, left ala and anterior portion of the upper jaw. This was re- 
moved by surgical diathermy. A sequestrum formed and this was removed later. Figure 
66 was taken fifteen months from the time of the operation. The postoperative defect, in- 
volving about three fourths of the upper lip, the columella and left ala, may be noted. 
Figure 6c shows the upper lip reconstructed by means of a sickle flap. The reconstructed 
lip is 6 cm. in length. The remaining skin graft on the forehead is 2.5 cm. in length, illus- 
trating the stretching of the replaced sickle flap. 

Case 7 illustrates a patient, forty-eight years of age, with a postirradiated canter of the 
upper lip, side of the nose and cheek of ten years’ duration (fig. 7o). The lesion had been 
excised and treated with radium and roentgen rays. It was fixed to the upper jaw. The 
growth was removed widely by surgical diathermy. Figure 76 shows the postoperatne 
defect and the amount of tissue that it was necessary to remove in order to be wide of the 
growth. The defect of the nose, upper jaw, cheek, angle of the mouth and lower lip may e 
noted. Figure 7o shows the postoperative defect one year later. A sickle flap was employe . 
The distal end of the sickle flap was lined. It was split lengthwise; then it was brought donn 
so that a portion of it reconstructs the nose and the lower part reconstructs the upper lip. 
Figure 7d shows the postoperative result. 

The lateral sickle flap, as previously reported, or the midline sickle flap as 
illustrated in cases 4 and S, is a very efficient method of correcting the loss o 
tissue about the face. 



ANiaXOSIS OF THE COROXOID PROCESS OF THE MAXDIBLE 
(AXE ASSOCIATED SCAR LIMITATION OF JAIV FL-XCTIOX)* 
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In gunshot and shell fragment wounds about the coronoid process of the 
lower jaw there ma 5 ' result so much fibrous tissue formation or comminution 
of bone w’th fixation, or both, that ankylosis of the mandible occurs and mouth 
function is lost. 

Treatment of this ankylosis varies, according to the e.xtent of fixation. These 
variations include; active movement or exercises using a rubber block, forcible 
dilation of jaw blocking the mouth open, section of the fibrous tissue and blocking, 
removal of the coronoid process with or without blocldng, and resection of the 
jaw below the ankjiosis creating a false joint. 

The fixation of jaw in this coronoid region may be as solid as a bony ankylosis 
of the joint. Careful study is necessarj- to determine where the fi.xation is 
occurring to carrj' out proper treatment. RTiether or not only one area is in- 
volved, that is the condyle of the joint, or the coronoid region, cannot always be 
determined positive!}', but in injuries that point to the coronoid it is best to 
approach this region first. 

An ankj'losing process invob-ing the temporomandibular joint may extend 
to obliterate the sigmoid notch and also involve the coronoid process. Con- 
versely, an ankylosis initiated in the region of the coronoid process might show 
the same tendency to e.xtend and involve the temporomandibular joint. How- 
ever, if ankj'losis in the coronoid region can be treated early enough the process 
may not have time to involve the articulation. 

In a series of 27 patients with limited mouth opening there were eight with 
actual bony ankylosis invob-ing the coronoid process, three of which were as- 
sociated with severe soft tissue cicatricial involvement. Five patients had 
only a strong fibrous attachment between the coronoid process and the zj'gomatic 
process. Of the remaining 14 patients, four had trismus due to the presence 
of foreign bodies in kinetic muscular areas, and in ten patients the trouble was 
attributed directly to scarring of muscle and surrounding tissues. 

From this series it is recognized that one of the foremost causes of trismus. 


■ These patients have been cared for in association with Atajor C. P. Scarborough, 
Captain .^seph Murray, Alajor Byrra West, Jlajor Edirin H. Smith, D. C., Eieutenhnt 
AUyn McDowell, 1-iieutenant Ivijlton Edgerton, ^lajor Shearburn aad Lieutenant Jensen. 
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or false ankylosis, is the formation of strong fibrous adhesions following lacera- 
tion and ulceration of the soft tissues and muscles attached to the mandible 
about the coronoid process causing complete or partial limitation of opening. 
The missiles of war usually produce badly lacerated wounds, the tissues are 
irregularly torn, shredded and devitalized, and the injury is often complicated 
by fragmentation of bony structures. Treating such uounds by primaij' 



ABC 


Fig 1 a Limitation of jaiv opening due to deep scar fixation of the coronoid process on 
the rt side following gun shot injury _ , 

Fig. IB. Mouth block in place following removal of coronoid process from inside oi the 
mouth. 

Fig IC. Opening 3 nooks after removal of block Further opening obtained by using 
jaw exercising appliances and rubber block. 



arms. Splint made by Major Ednin II Smith, jr., D. C. 

closure may be inadvisable or impractical. As healing progresses binding scar 
tissue is formed. Patients uith trismus due to soft tissue scarring present a 
serious surgical problem, and intervention may tend to cause more scar for- 
mation. The use of intra-oral flaps or skin giafts is not satisfactory usua y. 

Superficial scar bands can be elongated by Z plasfj' or otlicr local slii t o 
flaps, hlany patients can be aided by dilating the mouth under genera , or 




wound ind^'Sni'SrluX^ P^^ess. showing 

Fig. 3B. Post-operative view showing function gained. 



^ B 

JoiS°appareSly^uninv4h° d^.'^lmal/SefaP^^^ process and depressed malar bone, 

in 3A. Iragment remains in place. Patient shown 

trafedin®' Pattnt shown in °f «»J^Tlosed coronoid. (New outline 


deep block anesthesia incising the sear transversely and blocking the mouth 
m open position for three weeks A in , ■ ® mouta 

procedure. The block is wired to the teeth after th "d 

teetn, after the desired or maximum open- 
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ing has been obtained, and covered with the dental compound to avoid irritation 
Follow mg the removal of the block it is necessary for conscientious use of a 



A B 

Fig SA Typical appearance unilateral bony ankylosis , , 

Fig 5B Return of mouth function accomplished, folloning removal of bony ankjiosi 
of coronoid and zygomatic process 



n 


A B 

Fig 6 a Pre operative \ raj Old fracture of the zjgoma and coronoid process of 
mandible clearlj seen Pt shonii in Fig #5 A and SB 

Pig GB Post pcrativc film showing amount of coronoid process removed 

dilatmg appliance to further insure a satisfactory jaw function Mechanical 
exercisers of vanous types have been used including elastic traction ( ig ; 
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and an ordinary’ rabber cork. The latter method is usually most elTective with 
a little cooperation from the patient. 

In some instances of soft tissue fi.xation it ma}' be necessan' to remove the 
coronoid as described under bone involvement, because the soft scar binds the 
coroaoid to the fossa above. 



A B 

Tig 7A. Pro operath e limitation of jaw function 

Fio.TB. Post-operative picture. .-Umost normal opening attained Jaw now deviates 
to the left side. 



4 


A B 

Fig. S-\. Pre-operative x ray. -Ankxdosis existing between fragmented coronoid and 
fractured zygoma (Patient shown in Fig ii7-A) 

Fig. SB Post-operatix-e x-ray. Only a small section of the coronoid was removed. 
(Patient shown in Fig. ft7-B). 


In a fet\ cases of vei^' txadespread, deep, soft tissue scar fixation which do not 
respond satisfactorily to the above method of treatment, a false joint or pseudo- 
arthrosis can be created below the binding action of the scar tissue bj' osteotom5^ 
of the ramus and removal of a section of bone. 

The resulting flail joint is usually fixed by the surrounding scar and occlusal 
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unction is maintained. The patient is ordinarily able to masticate a regular 
iet. 

Large metallic foreign bodies that lodge in kinetic areas may cause trismus 
ad discomfort, and usually, should be removed. This is not in contradiction 
) the usual teaching that deep healed foreign bodies should be left undisturbed, 
ut is a separate consideration of removing an irritant to the function of the jaw. 
Bony ankylosis involving the coronoid process of the mandible may occur 
ong with fibrous fixation so that the coronoid eannot move because of attach- 


B 


C 

Fig. 9A. Ankylosis following thru and thru shell fragment injury. Wound closed bj 

Fig. Mout^ opening gained following erealion of a false joint operation done through 

ginal wound. Scar on opposite side severed also. 

Fig. 9C. Post operative x-ray showing amount of bone removed. 

ent to the zj'gomatic process, the maxilla, or deep in the fossa above. The 
feet is the same whether an actual bony union occurs or not, and rc=ection 
the condyle from the inside of the mouth is frequently necessarj'. 
Surgical treatment for bony ankylosis invohdng the region of the coronoid 
•occES is removal of the coronoid and enough of the surrounding displace 
me to prevent re-union. Xo lining of mouth should be removed but cep 
ift tissue scar may have to be e.xciscd, and as mentioned above there may e 
I much scar without actual bony ankjdosis that the bone has to je remo\e 
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to pennit function. In treating ankj-losis of the temporomandibular joint a 
flap or free transplant of fascia is sometimes placed over seared both ends, 
but this is not necessary in this operation if enough bone is removed. 

The crux of the operation is removal of a wide enough section of bone and 
binding scar to allow permanent movement in the area. In instances of bony 
anij'losis without associated e.xtensive scarring no attempts are made to dilate 
the jaw for several daj's, but the patient is encouraged to e.xercise the jaw as 
soon as possible without undue discomfort. 

The surgical removal of an ankj'losed segment or release of fibrous adhesions 
is accomplished intra-orally. Endo-tracheal ether or novocaine cranial block 
anesthesia is used. An incision is made along the anterior border of the coronoid 
process from the upper fornix down toward the lower fomiv, and the ascending 
ramus is e.xposed by blunt dissection. The ankylosed segment is then located 
and chiseled free. Usually* the entire coronoid process is removed creating a 
large enough defect so that re-union cannot occur. The procedure is the same 
for both osseous and extensive fibrous ankjlosis. Directional sutures are placed 
to close the mucous membrane and gause drain lightly placed in the defect. 
Post-operath-e edema is controlled bj' appljing an e.vtemal pressure dressing. 

The ankylosis usually exists between the fragmented segment of the coronoid 
process and the zj-gomatic or malar bone but there may also be enough dis- 
placement so that the posterior region of the maxilla is involved. 

In many cases where a small bony attachment exists, it is important to free 
all the tendonous attachments of the temporal muscle before chiseling loose 
the ankj’losed segment. If this is not done, the resultant temporal muscle 
spasm will displace the freed tip of the coronoid process into the region of the 
temporal fossa where it is difficult to recover. 

Usually, there is only a minor amount of bleeding encountered during this 
surgical procedure, but should one of the larger branches of the internal maxillarj’ 
artery he encountered, the bleeding can be controlled by packing the wound 
and the use of a pressure dressing. 

Remox’ing the coronoid process decreases the probability of further facial 
deformity that may be caused if a portion of the malar bone is removed. The 
intra-oral approach also avoids possible post-operative complications due to 
involvement of the facial nen’e and parotid gland structures. Post-operative 
jaw exercises are of paramount importance in gaining normal function and the 
simple use of a rubber block and active motion usually suffice. 
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Facial asymmetry and malocclusion resulting from a unilateral hyperplasia 
of bone in the body and ascending ramus of the mandible is not unknoiffl in 
the literature but is rare in occurrence, and an instance of its occurrence an 
its correction by resection of the condyle and its neck is recorded here. Other 
reports have been made bj’’ Ivy, and Curtis Thoma, Werrig and Kaplan. 

The process is one that gives some hesitation in diagnosis, prognosis, and m 
selection of treatment. The patient illustrated here presented all the difficulties 
of decision, and it is to her persistence that something be done that much o 
the credit for the acceptable result must be given. 

No mention was made regarding the abnormality of the teeth or jaw at t e 
time of commission of this 27 year old aimy nurse. She first had sjroptoms 
associated with the left mandible in September 1941 because of an infecte , 
impacted, lower third molar. The dentist at that time commented on t e 
asj'mmetrj’’ of the left mandible when he removed the tooth. The paben 
continued to notice progressive enlargement of the jaws during the ne-xt three 
year interval, with pain in the left temporomandibular joint and increasing 
malocclusion. The asymmetry progressed until January 1945, at which tunc 
the lengthening of the mandible apparently subsided. Other history and t le 


family history is essentially negative. 

Positive findings in the clinical e.xamination are limited to the jaw. i o 
systemic dyscrasias of any kind were made out on careful general studies. e 
face was enlarged markedly on the left, with flattening and appearance of su - 
maxillary tumor formation, and the examination of the mandible shou ed t la 
the patient’s asymmetry was due to an increase in length of the ascending ramus 

and also of thickening in the body of the left jaw. • i r -a 

The second and third molar teeth were missing and the entire left si e, ex- 
tending from the central incisor back, was out of occlusion. There nas a is 
erenanev of approximately 6 mm. in the bicuspid and first molar area. 

T«d, modi .-ore n,.<ie and it ana th.nght thn. tho 
markedly improved by roBeclion of tbc condylar bead and neck, " „ 

been no decided shifting of the teeth and they would come m 
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Tvas recognized that the entire facial deformity probablj' ould not be corrected 
by remo\nng part of the ascending ramus, as there nas also thickening of the 
bod} of the mandible 

X-ra} s of the mandible shon ed no tumor formation but only a marked asym- 
metr}' between the nght and left sides, with the mam change bemg an elongation 
of the neck of the cond}le and deepening of the sigmoid fossa, and a thickemng 



Fig 3 SrsniETKi Gu^ED FoLLOIrI^c Fic 4 Resiltint Occlusion which wns 
Eemoi nl of Condylar Head and ^ECK liiPROiED-niTH Elastic Traction 


of the lower part of the bod} on this side Xo structural bone changes were 
noted 

The paHent persisted m wantmg something done, and because of her earnests 
ness, and of other elements of her adjustment, operation was undertaken 
Operation The cond}le and its elongated neck were remoied fairl} easdy 
through an mcision cun’ed down from the temple, sta}iiig close mto the crus 
of the heh\ and oier the tragus The wound was closed w'th dramage 
The postopera tne course was uneientful and the teeth were brought mto 
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occlusion, utilizing elastic traction attached to previously placed multiple loop 
■svinng. There was no involvement of the facial nerve nor other surgical com- 
plication. 

Elastic traction was maintained for four weeks, following which good jav move- 
ment was obtained after the initial inflammatory reaction subsided. The man- 
dible functions through a false joint on the left side, and the patient is able 
to masticate her food quite satisfactorily. It is to be noted that uhen the 



5 6 

Figs. S and 6. Pke-operative and Post-opebative X-rays. Note Increase in 
Width of Body op Mandible 



7 8 

Figs. 7 and 8 PA X-rays. Occlusal Adjustment and Correction of 
Asymmetry Can Be Seen. (Rei'ersed in Printing) 


deforming effect of the long condylar neck was removed the temporal and mas- 
seter muscles readily elevated the left side of tlie mandible. The facial asjra- 
metrj’’ was improved more than was anticipated and the final result vas quite 
pleasing. The growth process in the ascending ramus was apparently due to 
a hyperplasia of the condylar epiphysis as the coronoid process was not involved. 

Microscopic Examimlion: Bony substance essentially normal in appearance, 
and there was no indication as to the cause of the enlargement. One sec ion 
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included the articular surface, and here there rras profound regeneration of 
cartilage nvith denudation and exposed bone. 

Diagnosis: Degenerative joint disease. 

STJSniABT 

A young woman of pleasing appearance in general developed a serious facial 
deformity. This proved to be due to an enlargement of one condjde and its 
neck, and resection allowed return to nomml occlusion and function and contour. 
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This problem is fortunately uncommon as its correction is difficult. There 
are only 31 cases reported in the world’s literature, including the authors’. The 
first case was described by Adams in 1836 (1). The patient was a female, age 
35, who died in 1840 and, following an autopsy, it was found that superimposed 
upon a h 3 rperdeveIopment of the right side of the mandible was a well advanced 
rheumatoid arthritis of the right temporo-mandibular joint. This case is, there- 
fore, not a pure e.xample of asymmetry of development of the mandible. (See 
fig. 1.) It is worthy of note, however, that Adams stated that, “The neck was 
more than an inch long and was double the size of the neck on the opposite side.” 
The feature of an abnormal increase in the length of the condylar neck out of 
proportion to the increase in size of the coronoid process or ramus is a pathog- 
nomonic feature of this condition and is due to an abnormal increase in growth 
of the condylar neck, which is a downward growth from the' precartilaginous 
tissue beneath the surface fibrocartilage (not a true epiphysis). The ramus on 
the affected side, as well as being longer, is pushed downwards and has a lateral 
convexity, whereas the ramus on the unaffected side has a lateral concavity. 
The deformity increases most rapidly during puberty and frequently only be- 
comes clinically evident at that time. It invoh'es the entire mandible to a 
minor or major degree, as described above, and is commonly associated with 
other developmental variations of the face, such as asymmetry of the two sides 
of the maxilla and malar bones. It is also associated with other first arch 
deformities which commonly involve the ears. Acromegaly differs markedly 
from unilateral hyperplasia, in not only being bilateral but also in the fact that 
new growth occurs at the same time in other parts of the mandible. 

The bite and its plane of occlusion is usuall)’^ involved in the process. When 
such is the case, the difficulties in planning reconstruction are greatly magnified. 
It is not justifiable to interfere with a bite, even though it be abnormal, unless a 
new functional occlusion can be assured, when the old bite is adequate to allow 
the indmdual to grow up and, as in the case to be presented, is Army Medical 
Category A 1, If a nerv functional occlusion can be achieved, the procedure is 
well justified on psychotherapeutic grounds. 


‘ Passed by Canadian Military Headquarters, London, England, for publication. 

* J. Wallace JIcNichol, Jlajor, RCAMC — In charge of Plastic Surgcrj', Canadian Army 
Overseas, June 1945 to May 1916. . r'nnn.Uon 

“ A. T. Roger, Major, CDC, Dental Surgeon with Plastic Surgery Sen ice, Canadian 

Army Overseas. 
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i. 2. Dental Models with Sectional Cast Cap Splints in situ before and after 

SECTIONING 

A. . Before sectioning. 

B. After sectioning. Note prefabricated “lock bars” now in place in this and profile 
ws joining and holding the three sectional cast cap splint on the model in its newly 
/ermined position. 

C. Right profile; only one sectioning of model was done at this point. 

D. Left profile; sectioning of model as shown, with removal of portion making up 2nd 
ver left premolar and 1st molar and associated bone. 
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METHOD OF DEMISING XETW FEXCTIONAD OCCIiHSION 

The first step in determining the possibilities of bite adjustment is to obtain 
plaster models of the dental arches, and to record on them the easting occlusion. 
The lower model is then cut, reduced La size if necessary b 5 ' removal of teetli, and 
re-positioned in relation to the upper with a view to correcting the facial de- 
formity and at the same time producing a functional occlusion. The sections 
of the lower model can then be joined with a little fresh plaster. Tin's new' 
model will indicate which teeth must be e.vtracted, and will act as a guide to the 
best locations for sectioning of the mandible. (See fig. 2.) 

A method of fi.\ation of the mandibular fragments must be decided upon. 
Sectional cast cap splints of German silver cemented to the teeth are usuall}' the 
most efficient. Remorable locks will be required for application following 



Fio. 4 View or Pre-operatii-e Bite 


mandibular sectioning and these may be prefabricated by making a plaster model 
of the lower arch with the splints on the teeth and then cutting and adjusting 
it with reference to the pre-determined bite. Prorision should be made for 
intermaNillaiy fixation to give greater stability by placing hooks for wires or 
additional locks on the sphnts. 

SIETHOD OF CORRECTION 

After calculation of the new occlusion, as desenbed above, which should be 
achieved before any surgerj' is undertaken, the cast cap sphnts are cemented on 
the teeth The patient is then ready for operation, which has to be undertaken 
in stages, x arjang in number accordmg to the mdindual case. 

First stage Bilateral complete section of the mandible at previously planned 
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points, Rath removal of full thickness section on “long” side, together Rith its 
associated teeth, and removal of excess bone {eg., pi eminent sagging inferior 
border of body of mandible on “long” side). The procedure deliberatel 3 ' sacrifi- 



Fic. 5. PRE-OPERATnE ViEWS FOLLOWIKC ADMISSION' TO HOSPITAL 


ces bilaterallj' the mandibular nerves and vessels at the points of section with 
subsequent loss of innervation to the teeth b’ing distal and sensation to the 
lower lip. The patient quicklv accommodates himself to this loss of sensation. 
The denervation of the teeth is believed justifiable in vicu of the aesthetic im- 
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provenient and it is felt that the prognosis for their continued function is fairly 
good. However, the patient is advised to have a regular radiological e.\amina- 
tion. If or when evtraction and a prothcsis is required, the alveolar ridge will 
be in a more favourable position relative to the upper arch. 

Second stage. Bilateral cancellous bone grafts to points of previous bilateral 
section, 3 to 4 weeks after the first stage, when the openings previously made in 
the mouth have become well healed. Any further c.vcess prominent bone can 
be removed at this time. 

Third stage. Five to C weeks later — filling out of the concave side of the face 
bj' a soft tissue fat fascial dermal graft. 



Fig 6 Pbe-operatut: X-r.\ts 
N ote curves of rami, difTctencc in angles and inferior borders 


The operative treatment by others in the attempted correction of the deformity 
has been a resection of the head of the condyloid process on the affected side 
which, althougli it equalized the length of the rami and produced a false joint on 
the affected side, did not result in a good functional occlusion, nor did it alter 
shape of the body of the mandible and the concavity on the unaffected side of the 
face and, therefore, is onl}' a partial correction of the deformit}' 

evSE REPORT 

C. W D , Pte age 20 .Admitted July 30, 1015 

History .At age of 5 years, fell on his face while placing on a smug (It is very ques- 
tionable w hether this fact IS of am significance ) Patient states that as far as he knows, his 




Fig. 7. Post-operative X-Ray photographs showing abnormally large and long condylar 
head and neck out of proportion to size of coronoid process on tlie left side, which is ap- 
parently almost entirely r^ponsiblc for the apparent hyperdcvclopment on the left side. 
The right side is normal. Because of the density of the .^Ray plates the bony outlines of 
the above-described have been marked for claritj'. 

A. Left obliciuc view* showing greatly enlarged condylar head and neck and less enlarged 
coronoid process. 

B. Right oblique view* showing normal condylar head and nee* rnmnni/i 
X-Ray still shows evidence of point of surgical section of mandible ■ • ' 

after surgical section and 1S3 days after cancellous bone graft alt. 


strong. 

AP \'ie\v show ing no change in shape of rami but shape of body altered only to a degreo 

consistent with function. . r i-i i 

D. Lateral view showing even relationship of inferior borders of lioily oi mandible with 
no ciiange in relationship of posterior borders of rami. 
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face was sjTnmetrical until about the age of 13. when parents noticed a change and consulted 
a doctor. 

The picture taken in 1939 (age 13) shows the first definite evidence of asymmetry which 
was present in a mild degree. (Sec fig. 3). 

General examination. Normal, well developed adult male. 

Special examination. A marked shift of the entire mandible lo the right, so that the 
nudline between the lower central incisor teeth lies at the junction of the lateral one-third 
and the medial two-thirds of the upper right central incisor tooth. From this point to the 
right, the lower teeth lie buccal to the upper and to the left of the rnidlinc the bite is rela- 
tively normal. (See fig. 4 of the original bite.) 

Clinicalh', the centre of the chin is in direct line with (he right pupil. The hypoplasia 
of the right side is further exemplified by less prominence of the right check, and the face is 



Fig, S. New yuscriosAL Vcclvswx aiteb iNTERirA-xitLAuv Fixation* Has Been* Re- 
moved BOT Cast Cap Splint Still in situ 

shorter in a cephalic-caudal plane through the right eye than the left There is also eleva- 
tion of the right commissure of the mouth. The slight change in position of the right ear is 
in line with a first arch deformity. (See pre-operative views — fig, 5.) 

Eadiologically, the right ramus is concave laterally, the left convex laterally The 
symphysis portion deviates strongly to the right. This suggests an hypoplasia of the right 
half of the mandible but this does not seem a satisfactory explanation as the left angle is 
not well formed. (See pre-operative X-Ray plates — fig, 6.) Unfortunately the only good 
X-Raj’s for reproduction, showing the right and left condylar heads, are post -operative. 
The pathognomonic feature of the very greatly enlarged left condylar head and greatly 
elongated left condylar neck are evident. The left coronoid process is also enlarged but 
not in proportion to the head and neck. The right condj’lar head and neck and coronoid 
process are normal. (See post -operative X-Ray plates~fig. 7.) 

The laboratoiy* tests, including Kahn, were negative. 

Operations 

Pre-operative cementing of three sectional German silver lower cast cap splints to teeth. 

Fir^i stage. Bilateral full thickness section of body of mandible, with total removal of 
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rectangular section on left side through submandibular incisions The associated 2nd 
loner left premolar and 1st molar teeth nere first extracted The point of section on the 


Fig 9 Bone Remoxed xcThpef OruBATii e Stacks 
1st stage — September 3, lOlo 
2nd stage — October 5, 19d5 (32 daxs post Ist stage) 

3rd stage — Nox ember 15, 1915 (11 daxs post 2nd stage) 

ncht nas alreadx edentulous Tlic left inferior border of the mandible xxas also remoxed ns 
It hung don n like a joni from the point of section to the left angle Prominent areas of bone 

in region of the right section which became e\aggcratcil in prominence i cr ics>mpijsis 
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fragment was imraobilired in its new position by locking bars on the cast cap splint, were 
also removed. Further fixation was achieved by intermaxillary wires. (See photo of new 
occlusion, fig. S.) 

Second slope (32 days post first stage). Bilateral cancellous bone grafts (donor iliac 
crest) to body of mandible at points of section, together with further removal of excess 
prominent bone on right and left sides. 

Third stage (41 days post second stage). Total removal of right mental tuberosity, with 
associated buccal surface on right side because, in spite of the symphr’sis being in the 
midline, there was undue prominence of this area. (See fig. 9 of bone removed.) 

Fourth stage (21 days post tfurd stage). Fat fascial derm.al graft to right side of face 



Fig. 10. Post TmnD Opebatixt; Stage 

After completion of all bone surgery on the mandible and achievement of new functional 
occlusion, and prior to the correction of the soft tissue deformity on the right side of the 
face by a fat facial dermal graft (donor abdominal wall). Note e.xaggeration of the con- 
cavity of the light side of the face after the remoi’al of the right buccal surface and right 
mental tuberosit}-. This emphasizes the important point that all bone surgerj' should be 
completed before the soft tissue defect is corrected. (Compare full face photo with original 
pre-operative Fig. S.) 


(donor anterior abdominal wall) to fill out concavity. (See fig. 10 after third stage and 
prior to fourth.) 

Fifth stage (37 days post fourth stage). -Additional fat fascial dermal graft to fill out 
residual coneaxaty to right side of face. (See final post-operatix-e, fig 11 ) 

SEMJLART -AND CONCLUSIONS 

1. An original method of correcting a complicated problem of hjiierplastic 
asxTnmetrx' of the mandible has been presented. 

2. The importance of dexdsing a nexv balanced occlusion pre-operatix'ely has 
been stressed. 
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3. The psj'chotherapeutic value of the end result greatly outweighs the sacri- 
fice of sensation to the lower lip and teeth distal to the points of section. 

4. The value of combined team work on such a problem is clearly illustrated. 

The authors would like to thank Mr. ^I. A. Rushton for the use of his material in the 
preparation of the historical background. 

They also wish to e.vpress their appreciation for the combined clerical and photographic 
work done by Pte. C. R. Cooke, Pte. M. E. Trusslcr, ^t^. L. C. Quartermain and itiss A- 
M. Graham. 
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COKDYLE REPORTED 

1836 Adams, R. One case. “Treatise on Rheumatic Gout,” 2nd Ed., 1S73, London & 
Atlas, Plate I. 

1S56 Humphref, G. M. One case. Assoc. Med. Journ., X.S., 4: 61. 

18S3 Eve, F, S. One case. Trans. Patn. Soc. Land., 34: 187. 

18S3 Heath, C. One case. Trans. Patn. Soc. Land., 34: 185. Injuries and Diseases of 
the Jaw. 3rd IM., London, 418. 

1SS4 Heath, C. One case. 

1S9S Grebe. One case. Dissert. Kiel. 

1899 Eckert, E. One case. Beitrage z. Klin. Chir., 23: 674. 

1906 Eiselberg. Two cases. 

1906 Riedel. One case. Vcrhandl. d. deut. Ges. f. Chir., 1: 148. 

1907 VoELKER. Three cases. Verhandl. d. deut. Ges. f. Chir., 1: 147. 

1919 Lohmakk ,ikd Perthes. One case. Dissert. Tuebingen. 

1922 Perthes. One case. Zentralblatt f. Chir., 49: 1540. 

1926 Gbeca AKD Meisels. Three cases. .Ann. Surg., 83:755. 

1926 W'emuth. One case. Zeitschr. f. Stomatol., 24 : 874. 

1927 IvT, R. H. Two cases. Ann. Surg., 85: 27. 

1927 Defoebmektel. Two cases. Bull. Mem. Soc. Chir. Paris, 19: 126, 341. 

1934 Bbodie. One case. Angle Orthodent., 4: 160. 

1944 Resbtok M. a. One case. Growth at the Mandibular Condyle in Relation to 

Some Deformities. Reprint from Brit. Dental Jn., 76. 

1945 Thoma, K. H. Two cases. Amer. Joum. Orthodent, i Oral Surg., 30: 597. 

1946 Rtohtok, M. a. Two new cases. “Unilateral Hyperplasia of the Mandibular 

Condyle.” Proc. Roy. Soc. Med., May, 1946. 

1946 IVoBMAK, H. G., Walorok, C. IV., AKD R'adesch, D. F. Oral Surg., 4: 27. 



THE TREATMENT OF MICROGNATHIA ASSOCIATED WITH 
OBSTRUCTION BY A PLASTIC PROCEDURE* 

BEVERLY DOUGLAS, M.D. 

Nashville, Tennessee 

The unsatisfactory status of measures to combat the obstructive dyspnoea 
which is an ever present symptom of micrognathism led Davis and Dunn (1) 
in 1933 rightly to conclude that “a search of the literature of micrognathia 
reveals few suggestions for correction of this deformity other than appliances 
which have the disadvantages of being cumbersome, difficult of retention, in- 
sanitary, and requiring a closed mouth.” 

The fact is that even at present no form of apparatus is considered satisfactorj' 
for relieving obstruction due to micrognathia over a long enough period of time 
to make it worth while. 

The operation described herewth was developed with the purpose of anato- 
mically correcting the faulty position of the tongue which causes the obstruction. 
Thus apparatus is entirely avoided as unnecessary. 

Micrognathia, or small lower jaw, is frequently associated vdtb respiratory 
obstruction, whether cleft palate is present or not. The intermittent respiratory 
dyspnoea, vdth sternal retraction, characteristic of this condition is very distres- 
sing and frequently results in a fatal outcome when treated expectantly. 

The operation described has proven successful in relieving this dyspnoea, 
immediately and permanently, in a very high precentage of cases. 

ANATOMY AND PHYSIOLOGY 

We have given the name of “linguo-epiglottic obstruction” to the form of 
obstruction associated with micrognathia. The reason is obvious. The ob- 
struction appears on laryngoscopic e.xamination to be due to the tongue falling 
backward and downward into the throat (see report of laryngoscopic examination 
under case 1). Through the laryngoscope the tongue is seen actually to drop 
down over the epiglottis in such a way as to act as a ball valve allowing egress 
but preventing ingress of air. Tliis accounts for the fact that sternal retraction 
is such a prominent feature in these cases. 

A study of the normal anatomy as shown in figure 1 shows that the tongue 
is normally held forward by the attachment of the genioglossi muscles to the 
mental spines near the symphysis of the mandible and the frenulum linguae 
at the same site. In micrognathia the front of the mandible is so far back in 
position that the tongue has little, if any, support. It, therefore, falls dm\’nvard 
and backward and causes obstruction. 

SYMPTOMATOLOGY 

■We are indebted to Dr. Katharine Dodd, formerly of the Department of 
Pediatrics at Vanderbilt, now of the Department of Pediatrics at the University 

I Prom the Department of Surgery, Vanderbilt UniverBil}'. 
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of Cincinnati, for the excellent description of the symptoms and signs in a tj-pical 
case in 1937 and feel that her description should be called the "Dodd Sradrome.” 

She pointed out the association of cleft palate, short, poorly de\ eloped lower 
Jaw, and tongue swallon'ing accompanied bj’ difficult inspiration, sternal re- 
traction and cyanosis. She emphasized the fact that breathing is particularly 
difficult if such infants are aliened to lie on their backs or are held up to nurse. 



AjfATOirr (from Lcdrrcr — “Diseases of the E^, Xose ajvD 
Throit,”) Showing Attachment of Tongue Anteriorly Through Gen- 

lOGLOSSl MUSCLES TO MENTAL SPINE NEUl StMTHTSIS OP MaNUIBLE 

It is to be noted that the frequency and severity of the attacks of dyspnoea 
vary- mth the amount of mechanical obstruction caused by the tongue. In 
many, but not all, of our cases dyspnoea and cyanosis were noted at birth. In 
other cases the difficulty of feechng overshadowed the inspiratory difficulty of 
linguo-epiglottio obstruction, and yet operation was necessarj' for the solution 
of the feedmg problem. 
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These cases of micrognathism are not to be confused vith the case described 
by New (2) as one of “Congenital flaccid tongue and palate.” In the latter 
micrognathia was absent. The obstruction by the tongue was both inspiratorj' 
and expiratory, and complete relief was obtained by the retention of a special, 
short, celluloid catheter apparatus placed in the pharjuix between the tongue 
and palate. The author felt that a neurosis may have been the cause of this 
condition. 



Fig. 2. Case 1. SnoniNo Extkeme Backward Displacement of Chin Due to 

Michognathia 

report of cases 

Case 1. Baby At., delivered December ]6, 193S. Seen through courtesy of Pediatric 
Service. Physical evamination December 19, 1938 Djepnoea, retraction of stemiun on 
inspiration, cleft palate, receding chin as shoun in ligurc2, Tiie inability to nurse from the 
breast was thought to be due to cleft palate. Peedings gavaged beginning December 18. 
Dyspnoea and sternal retraction u ere present with verj' rapid inspirations. 

It was thought that the infant had aspirated milk and had an aspiration pneumonia. 
Congenital atelectasis Mas also suspected. Put in ovygen tent December 19. Sympto- 
matically better. Larj’ngoscopic by Dr. Mancss December 21 shoued no abnormality of 
larjnxbut tongue fell don n and back in such a nay ns to allon egress but to prevent ingress 

Taken out of o\j gen tent December 23 but had ecs ere attacks of dj spnoea and cyanosis. 
Better, bon ever, n hen on his right side. December 23 in consultation I adi iscd that tongue 
be tied' by operation and milk-bottle crutch be made 
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At operation December 24, 393S, a sUl: suture vras first placed through the tongue for 
tractionO ocm. from the tip. The tongue was held forward by this stitch in order to prevent 
swallowing. A rectangular area of mucous membrane e\tending over the tongue, gum and 
Hp was outlined by a stitch at each corner as follow s : 

One at each end of a transverse line a, b (see fig. 3) right, 1.5 cm. in length on the underside 
of the tongue 1 cm. posterior to its tip; one at each end of a similar transverse line c, d 1.5 
cm. long placed 1 cm. posterior to the free convex border of the lower lip. The mucous mem- 
brane of the underside of the tongue extending dow'n into the sulcus between the tongue and 
gum, up over the gum, down into the sulcus between gum and Up, and up on the posterior 
surface of the lip to the line c, d was excised thinly with a small scalpel in one rectangular 
piece by making traction on the stitches. The orifices of ^Yharton’s ducts in the sulcus w'ere 
circumscribed in order to avoid diWsion. The raw surface on the tongue was brought down 



Fig. 3. Technic of Scrgicajl Suspension or Fusio.v of Tongue to Lower Lip 
FOR Relief of the Inspiratory Obstruction of Microgn.a-thi.x 
Right — position of tension suture after excision of mucous membrane. 

Left — Raw surfaces on tongue, gum and lip approximated; 

Line Position of suture. 

Line . . Raw surfaces approximated. 

Line Former position of tongue. 


over the freshened gum into apposition with the raw* surface of similar size on the posterior 
surface of the lower lip by sutures as follows: 

A lateral mattress tension suture of medium silkworm gut entered the skin in one side of 
the sulcus approximately 1 cm. below the free border of the lip, passed out near the corre- 
sponding comer of the raw surface of the Up, ox*er the freshened gum, through the corre- 
sponding corner of the raw surface on the underside of the tongue, through the tongue and 
out its dorsal surface through a small piece of Fr. 12 catheter to retrace its course at the 
opposite corners, and out of the Up on the other side of the sulcus. A similar piece of 
catheter was threaded over the suture and the stitch tied snugly to bring the tongue forward 
and into apposition with the Up (figs. 2, 3, 4, ) -A few* 0000 plastic silkworm sutures on 
atraumatic needles through the apposed edges of mucous membrane on the tongue and lip 
completed the closure. The stripping of mucous membrane may be facilitated by the 
injection under it of a Uttle saline solution containing four drops of adrenalin to the ounce. 

Postoperalirc course' The cyanosis, wMch had only been relieved by holding tongue and 
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jaw forward, was immediately remedied. All artificial procedures were omitted c\cept 
gavage, which was stopped in a few days. 

Pediatric report December ,29. “Doing very nicely. No dyspnoea in any position. 
No cyanosis ” 

X-ray findings December 20, 1938. “Elevation of diaphragm on both sides. There is 
a little haziness in both lungs, indicating partial atelectasis.” 

December 28, 1938, (four days postoperative) rather marked increase in broncho-vascular 
shadow but atelectasis has almost entirely disappeared. 

December 20, 1938, \-ray of jaw shon s small mandible with incisors evidently on level far 
back of uppers 

As was evpected, the constant movement of the tip of the tongue caused a slight cutting 
of the superficial sutures anteriorly, but the mattress suture through the lip held the tongue 



Fig. 4. Case 1. Showing Silk-wokm Mattbess Sutuhe ovbb Rubbeb Tubing 
Holding Tongue in Contact with Lip 

downward and fonvard until adhesions had formed at the site of the frenum. Therefore, 
when the stitches were removed on the eighth day, no tongue-swallowing occurred. 

A lip-guard was made according to the design of Davis and Dunn (1). This apparatus 
consists of a cap sleeve with a solid perpendicular rod and lip-guard fastened to an ordinary 
nursing bottle by a set-screw. The crutch-like portion, which in nursing or taking water 
rests against the upper lip and forces the infant to protrude his lower lip and jaw, is being 
gradually adjusted to a position further and further ahead of the rubber nipple. It has 
been used faithfully ever since to force the infant to move his lower jaw forward in suckling 

as shown in figure 5. , . , j r i 

The patient’s lower jaw in three months seemed already to have lenglhcncd dennitcly. 

On March 27, 1938, he had made a gain of nearly five pounds in weight. 

After growth of the mandible has proceeded to a normal length, wo relievo the intentional 
tongue-tie by the usual plastic operation for the latter condition. This may bo done at any 
time before speech would be affected. 
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Case S. H. D. M. born Februarj- S, ISMO. Xonnal delivery at term. Admitted from 
deliveiy room. Fantily history —brother of patient described Under case 1. Physical 
e.xamination revealed marked retraction of lower jaw. Lower gum line 1.5 cms. posterior 
to upper gum line. Palate cleft from level of premolar teeth backward through uvula. 
Impression: Micrognathia and post-alveolar cleft (palate), partial. 

Preoperaiire course: Within a day of birth it was noted by the pediatricians that the 
patient had difficulty in nursing from the breast but could take water Ij-ing on his side. 
After three days it was noted that the micrognathia caused a partial obstruction at the 
epiglottis which interfered with feeding. Various formulas and methods of feedings were 
tried, with no improvement. The weight dropped from eight pounds eight ounces at birth 
to Ee%en pounds eleven ounces by the thirteenth day, at which time the patient was trans- 
ferred to Surgery. 

Operation February SB, tHO. Operation identical to th.at carried out on the patient re- 
ported under case 1; vir, plastic operation to suspend tongue forward by anastomosis of 



Fig. 5. Bottle-gcabd Apr.vn.^TCS or D.vvis and Dunn in Use ENcoraACiNG 
ExEBCISE of McECEES .and CONEEQtXNT DEVELOPMENT OF MaNDIBLE 


tip of tongue or-er gum to posterior surface of lip, thus producing a tcmporaiy tongue-tie. 

Postoperatire course: No further difficulty in breathing or feeding. No spitting up of 
food as occurred before operation. In thirteen days after operation the patient had e.v- 
ceeded his birth weight by two ounces (S-10) . The Davis and Dunn milk bottle attachment 
was employed for several months, and the patient’s lower jaw gren’ steadily. On -August 
20, 1942 the lon er incisor teeth were only 0.3 cm. behind upper incisor level. 

Case 3. J. E. L. admitted to A'anderbilt Hospital October 13. 1942. IThite, male, pre- 
mature infant aged seven weeks. Seven months deliA-cry weighing four pounds eight 
ounces. The mother’s chief complaint on admission was “cuts his breath off and gets 
blue.” Because the patient would not nurse the breast, breast milk was tried in a bottle, 
but he could only take about a half ounce each two hours, and each feeding was accompanied 
by paroxysms of difficult breathing. During the four weeks preceding admission the 
patient had paroxysmal attacks of dyspnoea and cyanosis four to five times daily, as well 
as at each feeding. These would start with an inspiratory rattle followed by marked re- 
traction of the sternum and cyanosis. The tongue was found rather far back in his throat 
at these times. Belief was obtained temporarilj' by pulling the lower jaw outward. He 
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had had a purulent dacrocyatitis since birth, which had been somewhat cleared up by 
treatment with boric acid irrigations. On admission his weight was only five pounds two 
ounces. 

Diagnosis: Prematurity, micrognathia with severe linguo-epigloltie obstruction associ- 
ated. It was fully realized that the prognosis was not good on account of his prematurity, 
malnutrition and severe respiratory symptoms. Ifeverthelcss, operation seemed the only 
chance for life; therefore, it was decided upon. 

Operation Ocloher 14, 194^. Under short ether anesthesia the same plastic operation was 
carried out as on the patient described under case 1. After a stitch had been inserted 
through the tip of the tongue at one aide for traction, the tongue was surgically sutured to 
the posterior surface of the lip in order to hold it forward permanently by fusion with the 
lip and gum. The patient had no respiratory difficulty immediately following the operation 
and was breathing quietly when he left the operating room. 

Postoperative course: Ten hours after operation difficulty of breathing was noted, which 
was not relieved by pushing fonvard on the jaw or tongue base. Tracheotomy performed 
under novocain, and a small tube was introduced without difficulty and gave the patient 
much relief. The patient’s course was better following this and in spite of considerable 
purulent discharge from the tracheotomy tube gained a pound in weight during the nc.'it 
fifteen days. On the nineteenth postoperative day, November 3, 1942, about thirty minutes 
after the nurse had cleared the tracheotomy tube, the patient was found dead. No one had 
noticed any unusual symptoms during the day. Since no post mortem was obtained, the 
cause of the death was not determined. 

Case 4- L. J. C. admitted July 6, 1943. Female infant three days old. Normal delivery 
at term. Difficulty of breathing and cyanosis at birth. Following this was unable to 
nurse breast properly. When offered bottle was able to take very little. 

On admission to the hospital a post-alveolar, complete cleft (palate) was found. The 
lower jaw' was found to be very small and recessive. On inspiration the tongue was found 
to fall far backward, as though she swallowed it. This would periodically cause her to 
become cyanotic. Diagnosis; Rlicrognathism associated with tongue swallowing and re- 
spiratory obstruction. 

Operation July 10, 1943. Plastic operation. Surgical fi.'istion of tongue to lower lip 
(operation identical to that described.undercase 1). 

Postoperative course: Patient had no difficulty in breathing or in taking her formula after 
operation and gained several ounces in weight before discharge. 

Case 5. L. F, E., white female aged shv weeks admitted November 2G, 1945. Normal 
delivery at term with birth weight of five pounds fifteen ounces. Chief complaint: 


"Vomiting.” 

Present illness: At birth it was noted that the child had a complete, post-alveolar cleft 
(palate), hlother noticed the first time she saw the child that the ribs and sternum re- 
tracted when she breathed. During the first sixteen days the child vomited only once a 
day or once every' other day. Since then she had vomited three or four times daily out of 
eight feedings a day, occasionally vomiting while she was still trying to take feeding. 
There was moderate cyanosis at time of vomiting. In three days preceding admission 
child retained only parts of three bottles. 

E.xamination on admission showed marked evidence of dehydration, respiratory distress, 
and “pinched facies.” Mouth showed small, retracted lower jaw and complete, post- 
alveolar cleft (palate). When the head was held in the vertical position tongue fell back 
into throat, and respiration became exceedingly obstructed and difficult. Cyanosis became 
quite evident. Thora.v showed marked sternal retraction, which became worse when the 

natient was in the above position. 

Impression; Complete, post-alveolar cleft (palatc);micrognathism with Iinguo-epiglot tic 

obstruction, vomiting, dyspnoea, malnutrition and dehydration associate • 

Srotfon Noremher SO, 1943. Plastic operation on tongue and lip- Intentional surgical 
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anEStomosis or suture of atitero-inferior surface of longue lo posterior surface of lower lip 
(operation identical to that used in cases 1-4 inclusive). Xotc on anesthesia chart — at end 
of operation “color good, respiration regular, condition satisfactor;'.” 

Postoperatire course: Sternal retraction cleared up almost entirely immediately folloiring 
operation, and baby had no more vomiting and absolutely no more respiratory obstruction 
or distress, e%'en when intentionall}' held in the upright position. The weight gain in four 
weeks was one pound eleven ounces. During this time the Davis and Dunn milk bottle 
"erutch" attachment was employed at feeding in order to encourage muscular pull on the 
mandible. 

Case 6. P. .A. D., white female seven and one half hours old on admission. Xorma! 
deliverj' at term. Immediately following birth obstetrician noticed baby was cyanotic 
and had difficulty in breathing. It was noted that she could breathe only in the Trendelen- 
berg position due to recession of tongue and secondaiy' occlusion of the glottis. Patient 
was given oxygen almost continually following birth until brought to Vanderbilt Hospif-a! 
where, before operation, she was placed in an oxj'gen tent. 

Examination on admission showed cyanotic, new-born infant in rcspiratoiy distress. 



Fig. 6. X-bats of Case of D.axus .and Donx (See Text) Showing Development 
or IIaxdible is 95 Months Through Use of Itaia .App.aratus 

with small, retracted lower jaw, small, retracted tongue, post-ah-eolar, complete cleft 
(palate), inspirators' sternal retraction. Impression: Post -alveolar cleft (palate) ; microg- 
nathia with associated linguo-epiglottic obstruction of extreme degree. 

Operation performed within an hour of admission. Same procedure employed under 
light ether anesthesia as used in operations on patients 1-6 inclusive; viz, permanent sur- 
gical suture of tongue to lip. 

Postoperatire course: The patient's dyspnoea and cyanosis, which were of sufficient se- 
A’erity before operation to necessitate use of an oxygen tent, cleared up immediately follow- 
ing the operation. Xo more cyanosis was noted in the eighteen da 3 's until discharge The 
patient took fluids well. The onlj- postoperative complication was a slight diarrhea, which 
cleared up in about three daj's. The Dax-is-Dunn milk bottle apparatus was prescribed to 
aid in the dex'elopment of the mandible bj' exercising the jaw muscles. 

DlSCtJSSIOX OP jnCROGX.ATBLA 

Davis and Dunn (1) present a good suramarj- of the literature on microg- 
nathism. It is certain that each year there are manj' deaths from the dyspnoea 
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and attendant respiratory complications present in so man}' of these cases. It 
is also certain that this has been the case at '\''anderbilt Hospital. We agree 
with these authors in saying that the various appliances described for the relief 
of this deformity “have the disadvantages of being cumbersome, difficult of 
retention, insanitary, and requiring a closed mouth.” In the cases where dy- 
spnoea is sufficiently severe to cause any alarm, or where feeding is difficult, 
we feel that the short operation which we have described should be carried 
out for the purpose of gaining immediate relief from respiratory difficulty. After 
operation the excellent “lip-guard” apparatus which Davis and Dunn have 
devdsed should be employed to produce a lengthening of the jaw through muscular 
action. From the benefit already evident in our patients’ cases we feel certain 
of the value of their apparatus. Figure 6 presents roentgenograms of Davis 
and Dunn (1) showing the striking increase in the length of the mandible which 
resulted from its use over a nine and a half months period on one of their cases. 

SUMMARY AND CONCLUSIONS 

1. A series of six cases of micrognathia under two months of age is reported. 

2. Each case presented the typical symptoms of intermittent attacks of 
“tongue swallonung,” inspiratory obstruction, sternal retraction, dyspnoea, 
and cyanosis. 

3. Anatomically speaking, the mental spines at the posterior border of the 
symphysis of the mandible are the chief bony attachments of the genioglossi 
muscles and frenulum of the tongue. In micrognathia these points are placed 
considerably more posteriorly than normal; therefore, the unsupported tongue 
presumably falls doum over the epiglottis e.xcept when it is voluntarily held 
forward by overexertion of its muscles. 

4. From the physiological standpoint, although varying in degree for different 
cases, the obstruction was shown by laiyngoscopic e.xamination to be inspiratory, 
the tongue acting as a ball valve at the epiglottic level. 

5. A plastic operative procedure designed anatomically to correct the re- 
troposition of the tongue is described. 

6. This procedure was carried out on all six patients. 

7. Five, or 83.3%, have had no further symptoms after operation. 

8. In one, a premature infant, the operation gave only temporary relief. 
Death ensued several da}’'s later from other causes, at a time when no obstruction 
was present. 

9. There was no operative fatality. 

REPEREIsrcKS 

III Davie A.D. andDcnn.R.: Am, Jour. Die. Child., 45:799 (April) 1933. 

(2) New,6orpoxB.: J. A. AI. A., Vol.8I,No.S,p.363 (Augustd) 1923, 
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With the Report ok a New Procedure bt Shd» 

Graft to the L.ater.al Phartkge.al Wall 

HAROLD S. VATJGHAX, ^^a?. 

From the Dcpaelmcrd of SurgefVf iVetr York Post Graduate Medical School and Hospital f A eia 

York City 

Adheaon of the soft palate to the pharjugeal 11311 may be congenital or 
acquired. Congential atresia is due to arrested development in the early stage of 
the embn’o. The buccopharyngeal membrane at the anterior end of the foregut 
may fail to open and disappear, and the pharynx remains separated from the 
mouth and nasal cainty. J. E. Alackenty gathered reports on several congenital 
cases in the literature, and reported one of his o'R'n. He described a membrane 
dividing the nasopharynx into an upper and lorver chamber. This membrane 
mas thin, easily broken, and showed no tendency to reform. 

Acquired malformations are inflammatory, degenerative, and traumatic changes 
in the wall of the pharynx. The writers of thirty or forty years ago placed great 
stress on siyrhilis in relation to nasopharyngeal atresia although improved 
methods of treatment have largely eliminated this factor. 

Wright and Smith mentioned sixty’-nine cases of nasopharyngeal atresia, fifty- 
eight of which were due to syphilis. In addition to trauma, Brophy recognised 
the etiological association of diseases that effect the mucous membrane of the 
palate and pharynx, sucti as syphilis, tuberculosis, diphtheria, scarlet fever, mea- 
sles and others, all of which may' be attended by extensive inflammation, leaiingan 
excoriated surface to favor adhesion of the palate to the pharyngeal wall. He 
reported having seen five cases, but mentioned the cause in only one, a boy of 
nine, who developed atresia after the removal of tonsils and adenoids. 

In addition to a very complete review of the subject, hlackenty reported ten 
cases seen over a period of twenty years. The cause in these cases was as follows: 
syphilis, four; trauma, from removal of tonsils and adenoids, two; congenital 
arrested development, one; scarlet fever, one; not ascertained, two. 

SrUPTOMS 

Nasopharyngeal atresia causes a partial or complete stoppage of nasal breath- 
ing, depending upon the amoimt of destruction. Complete occlusion is rare, as a 
small probe can usually be passed into the epipharynx even though the opening 
is too small for dramage or the passage of air. The stagnation of secretions may 
result in intranasal and Eustachian tube infection with impaired hearing. The 
mucous membrane of the epiphaiyn.x assumes a grayish macerated appearance 
as seen at operation. 


prognosis 

In the acquired type the prognosis depends upon the amount of destruction of 
the mucosa, and the thickness and density' of the scar. Dense scar tissue with 
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limited blood supply is poor material and unsuitable for flaps, especially when the 
entire pharynx is contracted toward the median line. However, it is always 
possible to produce and to maintain an open cleft in the soft palate farther for- 
ward, and thus correct the nasopharyngeal atresia, although the patient is likely 
to develop cleft palate speech. The result may be favorable when the bindiog 
scar is thin, and the pharyngeal mucous membrane is not very much thickened by 
scar. The prognosis of nasopharyngeal atresia is also favorable when the adhe- 
sions follow simple inflammation or trauma, rather than when due to syphilitic 
inflammation. 


THEATMENT 


The problem is to maintain an opening against a pull of scar contraction which 
begins at the angles of the wound and draws toward the center, even to some 
extent after the raw surfaces have epithelialized. Mackenty developed an 
operation by which he folded flaps from the lower end of the palate and adjacent 
pharyngeal wall against a raw area on the nasal surface of the palate so that the 
raw surface of the pharyngeal wall could only contact an epithelialized surface on 
the soft palate. He stated that “if the flap operation is to be successful, it is 
essential that the mucous membrane on the posterior pharyngeal wall below the 
normal line of the velum palati should not be entirely destroyed’’. The principle 
of the Mackenty operation is shown in the following illustration (fig. 1-A,B,C,). 
In theory, this plan is excellent for the prevention of raw surface contact, but 
from a practical standpoint these cases are usually seen after they have undergone 
two or three operations to incise and dilate the strictxne with the result that there 
is an excessive amount of dense scar, and it may then be difficult or impossible to 
obtain flaps flerible enough to permit folding. 

C. J. Imperatori reported the case of a three and one half year old child operated 
in 1943 by the Mackenty method. The opening was kept from contracting by 
weekly, and later monthly, examination to dilate the opening with a Kelly 
clamp. Six months later, and again two years later, he reported a highly satis- 
factory result. 

It ivill be seen from a study of the literature that traumatic atresia, folloivmg 
removal of tonsils and adenoids, is relatively uncommon considering the large 
number of these operations. However, palate and pharyngeal pillar injunes 
other than nasopharyngeal atresia are somewhat more common. The writer has 
seen seven cases in four of which cleft palate speech followed removal of tonsils 
and adenoids, and was due to shortening and fixation of the palate by scar con- 
traction which prevented velopharyngeal closure. The other three were com- 
plete nasopharyngeal atresia from union between the soft palate and the phaiyn- 
geal wall, and the report on these cases is as follows: 


Case t. — W. S., female, six years of age, seen in Februarj', 1944. Tonsils and adcnoida 
were removed six months prewoualy. The mother reported that the child'a throat waa very 
sore foUowine the operation. Thia waa followed by noiay respiration, especially at night, 
and inability to breathe through the nose. There was also a thin diaebarge from the noao. 
Examination showed the soft palate and posterior pillars adherent to the pharj-ngcal wall 
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Fig. 1. Mackenty operation lor correction of nasopharyngeal atresia. A, (Upper left) 
The mattress sutures are first used for traction as the soft palate is separated from its union 
to the pharsmgeal walls B, (Upper right) Shows the flans dissected free and turned into the 
nasopharynx. The mattress suture on the left side has neen tied down on a small button of 
thin lead or silver; C, (Lower) Shows additional sutures in place. The raw surface of the 
palate has been turned on itself so the denuded surface of the nasopharynx can only contact 
the epithelial surface of the palate. 
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(fig. 2-A). There was a slight opening behind the uvula that admitted a small lacrymal 
probe. There was also very little scar tissue in the area of union between the soft palate 
and pharyngeal wall as no attempt had been made to free the adhesions. 

Under ether, the soft palate was dissected from the pharyngeal wall. A small catheter, 
carrying heavy silk, was passed through each nostril into the pharynx. The silk was picked 
up and carried out of themouth. The ends were then tied to 24 gauge silver wires which were 
attached to a thin silver diaphragm (fig. 2-B), and withdrawn through the nose until the 
upper edge of the silver diaphragm contacted the posterior end of the vomer (fig. 2-C). A 
small piece of waterproof adhesive was placed on the upper portion of the lip and base of the 
columella. The two wires from the nose were then tied down against the columella after 
sponge rubber had been interposed for protection between the wires and the adhesive 
covered columella (fig. 2-D). The diaphragm was left in place for four weeks until the raw 
surfaces had epithelialized. No after-dilation was necessary although there was some con- 
traction of the opening. Examination two years later showed normal breathing, and no 
further symptoms of atresia. 

Case Z. — J. W., male, five years of age, seen in March, 1944. Tonsils and adenoids were 
removed at two years of age. Owing to continued mouth breathing, the first operation was 
considered incomplete, and at nearly five years of age he was reoperated for tonsils and 
adenoids. A few days later, the mother noticed noisy respiration and restless nights with 
inability to breathe through the nose. The surgeon reported adhesion of the soft palate 
to the pharyngeal wall, and, at the end of two weeks, operated to relieve the adhesion. This 
attempt was unsuccessful. After two weeks the operation was repeated, also without 
success. 

Examination by the writer six weeks later showed a poorly nourished child. The oro- 
phar 3 rnx and posterior part of the soft palate and faucial pillars presented a continuous 
mass of scar tissue. Nasal breathing was absent. 

Treatment . — Owing to the extent of the scar tissue there was some question whether the 
silver diaphragm would be effective in this case, as more soar contraction could be expected 
than in Case I. The soft palate was separated from the pharyngeal wall. Incisions were 
made following the Mackenty technique, but the flap on the right side split and shredded 
under manipulation, and the flap on the left side was too rigid to permit it to be satisfac- 
torily folded upon itself though it was drawn forward by a mattress suture and tied down on 
a silver button. The silver diaphragm was inserted as in Case 1, and left in position for 
four weeks. Three weeks after its removal a reduction in the opening was noted. The 
mother was gdven a cone-shaped dilator (fig. 3-A, B), which fitted snugly into the opemng, 
and which she passed daily. Larger sizes were later substituted. Now, two years later, the 
child is in excellent health and developing rapidly. Breathing became normal immediately 
after the operation, and has continued so. The nasopharyngeal opem’ng shows no tendency 


to contract, and is ample in size. 

The most important consideration in this operation is to prevent contraction at the 
lateral pharyngeal angles of the newly separated areas. Skin grafting has been suggested, 
but rejected, and never tried as far as we can determine because of the difficulty of main- 
taining immobility of the graft, as there is normally veiy free movement of the pharyngeal 
wall in swallowing. We have felt that reduction of the pharyngeal opening would be largely 
forestalled if the pharyngeal angles of the wound could be prevented from contracting. 
This surmise has been borne out by the procedure in the following case. 

Case S. — S. M., female, age 68. Past history: negative except for a previous sinus in- 
volvement. Present history: tonsils and adenoids removed on March 12, 1940. Following 
their removal the patient could get some air through the nose on inhalation, but was unable 
to blow or to e.xhale through the nose. On three occasions after the tonsillectomy the 


contractures were incised and spread bj' the use of a clamp. 

Examination on June 10th disclosed the soft palate adherent to the pharyngeal wall. 
Palnation indicated dense scar tissue along the lateral pharyngeal wall (fig. 4-Al. A 
catheter considerably smaller in diameter than a lead pencil could be passed behind the 
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, Author’s prwedure for Case I, trsumstic nasopharyngeal atresia. A, (Upper 

iMi) Do^d lines indicate the extent of adhesion betrreen the soft palate and the naso- 
pnarjmx; B, TOpper right) Shows the silver diaphragm that was inserted between the soft 
pMate Md the pharyngeal wall after separation of the scar adhesions; C, (Lower left) 
oaoTO the silver diaphragm with retaining wires on each side of nasal septum; D, (Lower 
^Ent) Shows the silver diaphragm in rmsition with retaining wires tied down sgmnst the 
nasal columella. Adhesive plaster and soft rubber are interposed for protection. 
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™ “b P“l*'i»bPbW.gM] w,ll. 

to be folded over but were dr ^ t ’ uvula were too dense 

sutures XremiedTbrnf^ v^^^ “'"T pharyugeal wall by mattress 

were tLn t “ed dTr^l m ‘I"® soft palates, and 

Tbout one S fonTwl ^ for support (fig. 4-B). Two pieces of rubber tubing 

with the raw surface outmMp ° Thiersch grafts which were sutured to the tube 

covered tubes and the laf to" secured to each end of the graft- 

palate The CTaft ooverad i Passed along the lateral pharyngeal wall under the soft 
TaU Th7enroHh°r » «“f“red, one on each side, to the pharyngeal 

in place (fig! 4 cf A sTllrT "i buttons to hold them firmly 

in easel (figs 2 B C D1 'ras then passed behind the soft palate as described 

*" '””TS ‘”d“; 



diaphra^ was removed at the end of the third week. An instrument -was made that 
accurately fits the opemng, and the patient passes this instrument behind the soft palate 
daily to prevent contraction. 


sraatABY 

The V liter recognizes the impropriety of dogmatic statements on a limited 
number of cases, but no one has reported many operations for this condition. 
The Mackenty procedure for nasopharyngeal atresia is an excellent method when 
there is a minimum of scar tissue, but it is difficult or impossible to obtain folding 
flaps from the dense scar encountered. Simple cases vith very little heavy scar 
can be fully relieved by the interposition of a silver diaphragm which is left for 
four weeks. 

From the experience gained in case 3, it would seem that skin grafting the 
opened palatopharyngeal area offers the best chance to maintain an adequate 
nasopharyngeal passage. All cases should be obsen’ed for some time following 
operation to determine whether there is any tendency for the opening to contract, 
and to use the dilator if necessary. 



_ Flo. 4. Bisgrammatic Bketches to show the extent of atresia and the procedure for correc- 
tion in Case UI. A, (Upper left) Dotted area indicates the extent of palatopharyngeal 
adhesion: B, (Upper right) Shows the palate separated from the pharyngeal wall. The 
thickened edges have been turned hack with mattress sutures and tied down on silver 
buttons; C, (Lower left) Shows the rubber tubes which are covered with Thiersch grafts 
and sutured firmly to the lateral pharyngeal wall; D, (Lower right) Shows the silver 
diaphragm in position between the sldn covered tubes. 
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PLASMA FIX.\TIOX OF SKIN GR.AFTS 
CnmcAL An-alysis of Techkic 
J. EASTALVK SHEEH.VX, MX». 

A'cio York 

Continued satisfactory experience \vitlv the plasma fixation of skin grafts 
suggests that much of the criticism directed against this method is based on 
misapprehension and fault}' technic. This paper null analyze the procedure 
in the light of adverse comments. A case of naer'us pilosus illustrates the te.xt 

(fig- 1). 


PREP.AR.ATIO.N' OF DERUATO.ME 

A light coating of rubber cement (Preferabh' Goodrich No. 4 Rubber Cement 
or L.S. Rubber Patch Cement; their transparent color allons the graft to be 
seen through the tulle) is applied to the drum of the dermatome, rihich is then 
rolled upon a sheet of pre\'iously washed, stretche<l and pressed tulle: the latter 
must overlap the drum about an inch in all directions. When the cemc.it has 
dried, an additional thin coat is applied to the tulle, saturating it. This also 
must be aUowd to diy thoroughly. The tulle overlap is pasted do\™ over the 
sides of the drum and the latter is placed in an autoclave, at 20 pounds’ pressure 
and a temperature of 240° F., for 34 minute.s. This sterilizes the drum and \ ul- 
canizes the rubber. 

Unless this procedure is followed rrithout dei'iation, there maj' be subsequent 
difficulty in securing adherence of the graft to the tulle. Boiling is inadmissible 
as it causes the cement to dissolve, 

PREPABATION OF P1ASM.A. ANT) WHITE-CELl, EXTRACT 

Five cc. of the patient’s blood is ■withdrawn into a sjTinge containing 1 mg. 
of heparin and 1.5 cc. of Tjwode’s solution (1). The resulting admixture is 
centrifuged for 25 minutes, at the end of which time the red blood cells are at 
the bottom ■with the white cells above them and the plasma at the top. The 
plasma is drau-n off into one tube; the white cells are transferred to another 
containing 1.5 cc. of Tyrode’s solution and a few small glass beads. Both tubes 
nre set in cool water. 

TAKING AND PEACEMENT OF GRAFT 

The area of e.Ycision is outlined and the surroimding skm is marked at intervals 
to aid in subsequent placement of the graft. Following e.\'cision, a pattern of 
the defect is made in lint, which serves the additional purpose of absorbing 
any ooze. Markings corresponding to those at the edges of the defect are made 
on the pattern, which is then outlined on the donor site, the guide marks being 
reproduced on the graft. After cleansing of the circumscribed area, it is coated 
■with rubber cement; the adjacent skin is powdered with parloidan and sul- 
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fadiazine. If the boundaries of the graft are superficially incised, a slight gaping 
results which facilitates accurate cutting to pattern (fig. 2). 

The adhesive quality of the sterilized drum is tested; if dry, it is recoated 
with a thin solution of rubber cement. The dermatome is set uith the surface 
of the tulle at zero. If desired, a mirror, which has been fully described else- 



Fig. 1 Port-wine Stain (Naevus vinosus) 


Fig. 2 Fig. 3 

Fig. 2. Removal or Ootlined Graft from Right Thigh 
Fig. 3. Ram Area after Removal of Graft 

where (1), can be attached. Bried preliminary pressuie is exerted to test the 
adherence of the surfaces and the graft is cut, cleaving to the tulle on the drum 
(figs. 3 and 4). The tulle, with the graft attached, is then removed from the 

dium (fig. 5)- . , , 

After thorough cleansing and drying, the recipient area receives a light ap- 
plication of a sulfonamide, penicillin or gramicidin, while the neighboring skin 
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is coated v.-ith rubber cement. The defect is thinly p.amted with plasma; the 
white-cell extract, to which propamadine or sulfadiazine may be added, is applied 
to the raw surface of the graft. 

Some surgeons hold that this is unnecessaiy as the raw areas furnish their 
own plasma in sufficient quantity for fixation of the graft. In my experience 
it is the exceptional case in which the serum produced in the wound is adequate 
to produce as rapid fixation as when additional plasma is applied. The time 



Fig. 4. Ge-vct ov Drum 



Fig. 5 Fig, 6 

Fig. 5. Grcft ox Tulle 

Fig. 6. Applic\tiox of Grift ox Tulle to Defect 


factor is particularly important when tPe tulle is employed without suturing: 
rapid fi.xation is essential. 

The use of thrombin, which also has advocates, is more hazardous. If too 
much is applied, even a slight ooze after application of the graft maj' result 
in a clot, causing the death of that portion of the graft. In one group of cases 
thrombin, plasma and fibrinogen were used experimentallj- (2)(3), but the 
results were not as good as when the plasma and white-eeU extract were employed 
alone. 
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Taking one of the markings as a key, the surgeon applies the graft to the 
defect, using both hands to achieve exact approximation to the edges and ad- 
herence of the overlapping tulle to the cement-coated surrounding skin (fig. 6). 
The graft is then rolled in place and pressed lightly with damp cotton to eliminate 
air pockets and ensure apposition of the raw surfaces. Rubber gloves must 
be removed before the graft is applied to the defect as they stick to the rubberized 
tulle. 

The advantages of the latter are manifold. Besides permitting easy handling 
of the graft vnthout mutilation, it militates against contraction. Should this 
occur, the rubberized fabric can easily be stretched. 

Pressure dressings are applied to reduce oedema, prevent air pockets and bleb 
formation, and assure complete immobilization. Pressure is a valuable aid to 



Fig. 7. End Result 


healing in all wounds. It is particularly necessary in skin grafts, where there 
is more risk of infection. 

Dressings are changed five days after operation. Some surgeons have com- 
plained of difficulty in removing the rubberized tulle. This can be overcome 
by the application of sulfuric ether and patient, painstaking handling (fig. ?)• 

CONCLUSIONS 

1. The application of plasma to the recipient area and white-cell extract 
to the imder surface of the transplant materially hastens the fixation of skin 
grafts. The grafted tissues return to their original color more quickly and 
sometimes take on the color of the surrounding skin. 

2. This method leaves a linear scar which is far more desirable than a suture 

3. The ease of application of the graft and the omission of suturing materially 
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shorten the time of operation so that more cases can be done in a given period 
than by other methods. 

4. Personal experience demonstrates this technic to j'ield uniform!}’’ good 
results in large defects (the length of an arm or leg, almost the entire side of a 
face, half an abdomen, etc.) as well as small ones. 

5. It is essential to the success of this method, as of any otlier, that strict 
asepsis be maintained, that the rules applicable to all skin grafting be scru- 
pulously obser\’ed, and that everj- effort be made to keep the patient’s general 
condition at optimum. 

6. Good teamwork between the surgeon and his assistants is an important 
factor in success. Each member of the team must understand the nature and 
timing of his duties. 
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THE EFFECT OF PENICILLIN AND STREPTOMYCIN APPLIED 
LOCALLY ON THE TAKE OF SKIN GRAFTS* 


HAMILTON BAXTER, M.D. 

Department of Plastic Surgery, Royal Victoria Hospital and McGill University, 

Montreal, Que. 

INTRODUCTION 

Although much has been written about the use of penicillin in surgery, little 
attention-has been devoted to its use as an aid in skin grafting procedures and no 
report on the similar use of streptomycin has been found to date. Hirshfeld and 
co-workers (1) have claimed that the percentage of takes of skin grafts in seven- 
teen patients was improved following the use of hourly intra-muscular injections 
of penicillin for a number of days before and after operation. Lam and Mc- 
Clure (2) also used intra-muscular penicillin in seven cases. However, in one 
instance gauze packs soaked in penicillin solution containing 100 units per cc. 
were applied daily to the skin grafts. Rawles (3) has reported the use of peni- 
cillin dressings on granulating areas with favorable results, both before and after 
skin grafting. The frequent application of antibiotics to granulating areas 
prior to skin grafting is not without disadvantages. It has been demonstrated 
by Miller and Bohnhoff (4) that repeated cultivation of certain cocci on media 
containing increasing concentrations of penicillin or streptomycin enhanced 
their resistance to both, particularly the latter. The development of penicillin 
or streptomycin resistant organisms or sensitization of the patient to these 
antibiotics before skin grafting would be detrimental to the subsequent effect of 
these substances. 

A patient with extensive third degree bums is in a precarious condition. Early 
skin grafting is most important to relieve suffering, shorten convalescence and 
prevent deformity. This process may be speeded by surgical debridement. As 
Padgett (5) and others have showi, the major reason for the failure of early skm 
grafting has been the infection which frequently developed beneath the graft and 
resulted in its partial or total loss. He has reported that in one-third of his skm 
grafting operations on granulating wounds, twenty-one per cent or more of the 
graft was lost. Other factors such as insufficient or uneven pressure on the 
graft, anaemia, hypoproteinemia or hypovitaminosis may be controlled by 
appropriate measures. For general supportive therapy, frequent blood trans- 
fusions, high protein diet, amino acids intravenously and adequate vitamms 
should be given if necessaiy. In addition to the presence of streptococci and 
staphylococci, granulating wounds frequently become infected with B. pyo- 
cyaneus, B. proteus and B. coli and other organisms. While sulphonamides 
control many streptococcal infections, they are often ineffective against staphy- 
lococci, B. pyocyaneus, B. proteus and B. coli. 

* This investigation was supported by means of a grant from the National Research 
Council of Canada. 
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Penicillin is a most potent antiloiolic as far a« gram jjositive organisms arc 
conccmcd ami strei)tomycin i^ mo'^t elTeclive against gram negative, organisms. 
The former reacts as an organic acid wliilc the latter reacts as an organic base. 
Penicillin is more effective against streptococci and staphylococci. However, it 
is destroyed by acids, alkalies, certain hearw metals, alcohol, heat and penicilli- 
nase, an enzj’me found in some bacteria, c.g., B. pyocyaneus, B. coli, B. para- 
colon, aerobacter aerogenes and alcaligenes feealis. On the other hand, strep- 
tomj’cin while reacting less powerfully against streptococci and staphylococci 
than penicillin is verj- active against the gram negative organisms, B. p 3 'ocyaneus, 
B. proteus and B. coli, which often cause the loss of skin grafts. 

Penicillin and streptomj'cin have numerou.s advantages over the sulphon- 
amides. Thci’ have a more powerful therapeutic effect, their action is little af- 
fected bj' the number of bacteria present and thc.v are effective in the presence of 
pus, peptones, tissue debris and other sulphonamide inhibiting substances. Tlier- 
are essentialh- non-toxic in therapeutic doses and sensitization is rare. Tlie.v 
may be effective against organisms which have become sulphonamide resistant. 
Xo other drug administered sj'stemiealh' is known to interfere with the local 
action of penicillin or streptomj'cin. In the administration of these substances 
certain general principles should be obser\'ed. The infecting organisms must be 
sensitive to the antibiotics and thej' must be able to reach the bacteria. All 
necrotic tissue should be removed and an adequate dose of the antibiotic used. 
The patient must be given adequate nutritive support. As premouslj' men- 
tioned, organisms maj' develop resistance to penicillin or streptomj'cin if local 
applications are emploj'ed for too long a period prior to skin grafting. It has 
been noted since the beginning of this investigation that strains with high peni- 
cillin or streptomj'cin resistance are being encountered frequentlj' and this is 
probablj' e\'idence of indiscriminate use of these substances before definitive 
treatment is carried out. It is felt that application of the antibiotics at the time 
of skin grafting and subsequentlj', if necessarj' when the dressings are changed, 
constitute the most satisfactorj' procedure. (Figs. 1, 2, 3, 4.) 

METHODS 

Some months ago we started to investigate the influence of penicillin and 
streptomj'cin applied locallj' on the take of skin grafts. Dermatome skin grafts 
of vatj-ing thickness were used on 44 patients in 50 separate procedures. The 
recipient areas in everj' case were contaminated, granulating wounds due mainlj' 
to bums but, in some instances, were caused bj- trauma, varicose ulcers and so 
on (table 1). Cultures of the area were taken before operation and afterwards if 
any infection causing loss of the graft was present. Skin grafting was performed 
as soon as the necrotic tissue could be removed and the patient was in condition 
for operation. Frequently, necrotic debris was excised and the skin graft applied 
at the same operation. In some instances skin grafting was delaj'ed because the 
patient, usually a military casualtj', had been burned in a distant theatre of 
operations and was not transferred for some time. Some of these men who had 
lost from 40 to 50 pounds were in poor condition for operation and it was neces- 
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san' to improve their general condition before skin grafting could be undertaken 
safelv. A patient vrho has survived bum shock should not nm the risk of death 
from too earlv or too extensive a sldn grafting procedure. T^’hile it is important 
to graft earlj' to control sepsis, loss of plasma, and shorten hospitalization, it 
should not be forgotten that patchy takes -srith poor cosmetic results are most 
undesirable from the Nuevr point of both the patient and the plastic surgeon. 

In comparing the effect of antibiotics on the take of skin grafts in different 
patients, certain experimental difficulties are encountered. The number and 
variety of bacteria present in the granulating wound, the state of nutrition of the 
patient, the site of the wound, the thickness of the sldn graft and the amount of 
pressure e.xerted by the dressing all contribute to the final result obtained. To 
control these variables as much as possible we resorted to the foHouing pro- 
cedure — the same patient was used in comparing the effect of antibiotics on the 
take of skin grafts. The granulating wound was dirdded into two parts and so- 
dimn penicillin, streptomycin hydrochloride, or both combined were applied to 
one-half of the area grafted. The solution was prevented from spreading to the 
control part by a row of fine sutures and by choosing the most dependent half of 
the granulating area for treatment udth penicillin. In these e.xperiments the 
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antibiotics were cfissolved in saline or plasma. Concentrations vaiying from 250 
units per cc. to the drj' penicillin powder were applied. While the strongest con- 
centration did not injure the skin grafts, the maximum benefit seemed to be ob- 
tained by solutions containing from 10,000 to 25,000 units per cc. Just before 
the pressure dressing was applied, and after all blood clots had been expressed, 
the solution was injected under the skin graft and under the overlapping edges 
by inserting a fine, blunt needle through the perforations of the graft. Enough 
was used to flood the area and exude through the perforations. In some cases a 
layer of fine mesh gauze soaked in the antibiotic solution was applied to the graft 
before the layer of xeroform gauze. A pressure dressing was then adjusted in the 
usual manner. The effect of the addition of thrombin in a concentration of 500 
units per cc. to the penicillin solution has been tried. The usual hemostatic 
effect of thrombin was observed and the actmty of the penicillin was apparently 
not appreciably affected. In a series of experiments it was found that a solution 
of peniciUm containing 5,000 units per cc. placed on an infected granulating ares 
under a small glass cup maintained its acthrity for at least 48 hours. Since it 
has been shown that skin grafts start to develop capillarj- anastomoses in 48 
hours, and adequate circulation in 96 hours, tt would appear that the bacteriostatic 
action of the pemcillin is of value in protecting the graft from infection during the 
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pmod when its vitahly ts low. It also found that the antibiotic solution in the 

Sraft before applying the laj-erof 
whth ^ mamtained its activity for three days. The antibiotic solution 
mfvfiif successful, and which we now use routinely, is a 

nf 9 K nnn° PemciIIin and streptomycin hydrochloride in a concentration 

ora J • 'kt* each, per cc.' It is considered that tihe stronger concentrations 
urore powerful bacteriostatic or bactericidal effect is 
ame . unportant when preliminary cultures of the wound show the 

resence o s reptomycin or penicillin resistant organisms. Furthermore, the 
moun o so u ion which is necessary to inject under the graft to obtain an ade- 
quate concentration of the antibiotic is reduced. The pH of the above solution 
diluted with an equal amount of fresh plasma has been determined by the 
hydrogen ion electrode method. It has been found to be pH 7.10 and this e.’c- 
p sms u V no case has been encountered where failure of the graft to take could 
be attributed to the antibiotic solution. 


DISCUSSION 

In this series of patients, the following conclusions were reached. Earlier 
skm graftmg is possible on contaminated wounds when a mi.vture of penicillin and 
streptomycin IS used and a higher percentage take of the grafts is obtained. It is 
desirable to obtain a pre-operative culture of the granulating area and if possible 
a test for pemciilm and streptomycin sensith-ity of the organisms. However, in 
manj' hospitals facilities for such studies are not available and the routine use of 
^ insures that if they are sensitive penicillinase secreting organisms 

will be controlled as well as certain gram negative bacteria which are commonly 
found on granulating a reas. A solution containing 20,000 to 25,000 units per cc. 
has been used with satisfactory results. A mixture of penicillin and streptomycin 
powder has been dusted under skin grafts without interfering with the take of the 
’ powdered penicillin and penicillin ointment have not delayed 
the healmg of dermatome donor areas. Penicillin and streptomycin solution 
may be applied to a grossly contaminated, granulating wound for a day before 
operation as a wet dressmg if it is considered advisable in certain cases, but the 
danger of developing resistant organisms must be considered. We prefer to apply 
fine mesh gauze soaked in antibiotic solution to the grafts when the dressing is 
changed for the first time and subsequently’', if necessary'. The use of antibiotics 
is especially helpful w’hen skin grafts are applied in the vicinity of the body ori- 
fices, in ca'vities and about the a'rillae, hands and feet, which are noted for the 
number and variety of organisms present. We believe that the employment of 
penicillin and streptomycin topically instead of intra-muscularly, orally’ or by’ 
other routes, offers the obvious advantage of enormous concentration of the 
agent at the site of the skin graft as well as freedom from painful injections and 
loss of sleep. 

As may be seen from table 2, which contains data from twelve consecutii’e 

*Ifc should be noted that there js no comparable relation between the penicillin and 
streptomycin units. 
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patients, in some cases the control areas 'took’ as well as the treated areas. In 
the others there was a difference of from five to fifteen per cent between the con- 
trol and treated areas. In a few cases when only penicillin was used, most of the 
skin graft on the control area was lost. One reason for the rather high percentage 
'take’ of most of the control areas as compared wth the figures quoted by Pad- 
gett (5) is that exceptional care was taken in preparing cases for operation. In 
spite of this, there was a definite difference in results.^ 

In conclusion, I wish to emphasize that penicilb’n and streptomycin are merely 
helpful adjimcts to successful skin grafting. In these patients blood trans- 
fusions, high protein diet and adequate vitamins were provided. The presence 
of bacteria in a wound does not necessarily mean that a skin graft udll be dam- 
aged. They must be pathogenic, suflSciently virulent and present in adequate 
numbers before they can tip the biological scales downward and cause the loss of 
part or all of the skin graft. To be of any value the antibiotic used must be 
active against the organism, must be able to reach the bacteria and must be 
present in sufficient amounts. Viewed in such a way they deserve to be in- 
cluded in the armamentorium of the surgeon who wishes to obtain the utmost 
success in skin grafting. 

I wish to thank Dr. Frederick Smith of the Department of Bacteriology of 
McGill University for his helpful advice during the course of this investigation. 
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* As a result of theseyxperiraents it is suggested that fine mesh gauze covered with oint- 
ment containing penicillin and streptomycin would be of value in the treatment of fresh 
burns. 



xl ^METHOD OF CORRECTING ATRESIA OF THE E.VR CxVNAL 
W. H. STEFFEXSEN*, .\r.D. 

Grand Rapids, Michigan 

The follomng method for correcting atresia of the car canal has been used by 
the author successfully in four cases of cicatricial atresia of the ear canal and in 
one case of congenital webbing of the canal where it was determined preopera- 
tively that the canal was normal medial to the web. 






V' 


5*10,2. (a) (Left) Before (b) (Right) After. Cicatrica) atresia of the cans). 
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Fig 3 Sohemitio presentation of atresia The lateral skill surface of the membrane has 
been incised to create quadrants These are dissected free by the use of a small right 
knife aided by the use of a dura hook These flaps must be freely undermined to establisn 
mobility at their bases 

Four similar flaps are created on the medial surface of the membrane The incisions arc 
offset forty five degrees so the flaps thus formed can interdigitate with those of the extennu 
surface Sometimes the flaps must be trimmed or thinned to fit in the interdigitateu 
positions, particularly if the scar is dense and little contraction occurs 


L-u. 



Fig 4 Schematic drawing of sagittal view of flaps 

The principle involved is not new It is merely the application of the Z 
Plastic” technique to this particular problem The only requirement is a sma , 
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sharp right-angled knife in addition to the regular operating armamentarium, 
(fig. 1); (fig. 2); (fig. 3): (fig. 4); (fig. 5); (fig- 6). 



, Fio. 5 The flaps are folded into their interdiintatcd positions and held m position inth 
U^t packing — ciianged as neccssarj until healing has occurred 



Fig. 6. Congenital membrane mth small central opening. The canal was normal medial 
to the web and a normal eardrum nas found at operation 

A serviceable ear canal was obtained in each of the cases done by this method. 

The procedure, where feasible, has been more satisfactorj" and much simpler 
than excision of the obstructing scar or web and replacement by a skin graft. 

It presents technical difficulties which characterize “key hole” surgerv' but it is 
another useful application of a sound principle in reconstructive surgerj'. 



A METHOD OF PLASTIC EECONSTRUCTION OF THE 
AURICLE— PRELIMINARY REPORT* 

JOHN F. FORD, M.D. 

New York 

One of the most difficult tasks which has confronted the plastic surgeon has 
been the total reconstruction of the exterpal ear. 

The auricle presents a master-piece of fine architecture. It is thin, strong 
and pliable, and has its characteristic coloring. The external surface piesents 
almost every kind of an angle and curve. The elastic cartilage framework 
possesses the quality of a spring, so that after the ear is pressed inward or is 
drawTi outward, there is a quick rebound to its original position. 

The early work in ear reconstruction was often disappointing. Some su^ 
geons despaired and gave up in desperation, feeling that the deformity whicti 
resulted from the congenital absence of the external ear was less of a disfigure- 
ment than a surgical monstrosity which sometimes followed reconstruction. 

During the last ten years, much progress has been made and it is now possib e 
to do a partial or complete reconstruction of the auricle, which is not at too 
great a variance from the normal ear. The finished product is usually acceptab e 
to the patient and it is not so obvious that it attracts attention and causes com- 
ment from the patient’s neighbors. . 

There were two great problems to solve in the reconstruction of the e.xtenia 
ear; (1) To build a framework which would approach the qualities of 
ear cartilage and, (2) Provide an epithelial covering of the ear which would be 
similar in color and texture to the ear skin. , 

Time of Operation. For psychological reasons, the ear should be finished 
before the child starts to school. It would seem that a congenital absence o 
the auricle in a girl would not be a major concern, for the reason that the defec 
could be covered with the hair. This, however, is not the case. A large pro- 
portion of girls are quite as concerned, or even more emotionally depresse , 
than boys as a result of this anomaly. There is a constant feeling of incom- 
pleteness of body, and they live in constant anxiety that their friends and as- 
sociates will discover the defects. 

The operation described herein is limited to those cases which have a uni- 
lateral microtia or a unilateral absence of the external ear. 


CASE KEroiiT 

V. F., ase 24, white, male, single, has just been discharged from the U. S. Army. 
History: The patient had a congenital absence of the right auricle, auditory canal, ympa 
mim and ossicles. X-Ray e.xamination showed an absence of the bony canal o t c car. 

As a chUrhe remained in the hospital for three yearn, during which time 
many operations for the reconstruction of the au ricle. The only result accomplished from 

1 From the Departments of Plastic Surgery of the 
& Fifth Avenue Hospitals, and Metropolitan Hospital, Nen York. 
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these operations was a email pedicle of skin and fat transferred to tiic region of the oar from 
the right arm. 

Operation: Left (normal) car— Elliptical-shaped pieces of skin and cartilage were re- 
moved from the posterior auricular rep'on in the same manner one performs a lop car 
operation. Figs. 1 and 2. 

A n edge-shaped c\cision of ear substance was removed from the left ear and the skin and 
cartilage edges acre closed. 



Fig. 1 Fig la Fio lb Fig 2 

Pig. 1. Ditcwr.vG IThick Stton s me Projcctios or the Soku kl E.tter.v rn Ers fboii the 
Hevd axd ELi.imc\.t-sHi.rED Lines of Excision of Skin vnp C\btihoe 
FROjt THE Posterior At riccmr Region 
( a) Excised cartilage, (b) Excised skin 

Fig. 2. S\.me .vs Dbvimno 1. vfter Excision .vnd Closure, Showing the E.vr 
Set Closer to the Head 



Fig. 3 Fig. d 

Fig. 3. Octline of Wedge-shvped Exctsion of Evr Subst.vnce from the 

j\’oBM.VL E.VR 

(c) Cross section of the wedge-shaped excision as shown in 3. 

Fig. 4. SvME Ear .vs Fig. 3 afxeb Closubb, Showing the Postoper.vtiv e 
Redlction in Size of the Nobmae E.vb 

The posterior auricular cartilage was buned along the postenor surface of the old pedicle 
of the right ear, and the postenor auncular skin was hkewTse embedded beneath the poste- 
rior auricular skin of the nght ear, behind the posterior auricular sulcus. 

Likewise, the wedge-shaped piece of excised cartilage and skin were embedded beneath 
the skin, the cartilage being in a position which would correspond to the location of the 
upper portion of the new- ear and its skin covering spread out above 

A double pedicle skin-tubed flap was raised from the outer surface of the old pedicle of 
the nght car. 
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ovettre vertical incision was made 

•which had been spread out nhnv • undermined and the ear skin 

cartilage This ear skin w “ver the outer and inner surfaces of the 

unde^Tned ' of the peripheral skin which had been 





fromThVarm^and a rol o7'eTbedd^^ Pedicle of skin and fat 

years previous!}-. cartilage from an unsuccessful operation twentj 

nomaiearaSHsanferio?nmlnn=fI!.u?.®'??i!!!?il®Af?’''i'“8.®.E- "'Mch was e.\cised from the 


Fig. 5'. Across 
its skin covering ^ 


“ a cross section o caHi aL'F“""i7?‘r portion of the heii:^ 

lovt^ng wWchls spS ou" above ® " ^ " representing the ear cartilage, a an 


A vertical incision v as made over the skin of the embedded posterior auricular cartilage 
the skin edges undermined and the buried posterior auricular skin was delivered and ap- 
plied with its raw surface to the cartilage and sutured to the skin edges of the peripheral 
skin which had been undermined. 

The lower end of the double pedicle skin tube was e.vcised and attached in a new location 
which would correspond to the crus of the new helix. 
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Third Operation: Si\ ^\ccks nftcr the second operation, tlie proMmal end of the tubed 
pedicle was evcised and sutured to the anterior part of (lie heli\. and the tube opened 
up for its entire length and sutured to a denuded bed The upper tlircc fourths of the old 
pedicle v,as incised, the skin edges \Mdely undermined, and this incision uas con\crted into 
a Y-shaped incision The arms of the V were sutured to the anterior and posterior edges, 
respectiiely, of the wedge-shaped pieces of car skin after they had been freed 


Fig. 6 Fig, 7 Fic. S Fig 0 




Fig. 10 


Fig. 6. Dr\.wi>g SHomvo the Wedge-shaped Piece or Cartilage A, 
Delivered from the Bed, with its Ski\ Spread olt Over it 
1 his anterior and posterior auricular skin was sutured to the peripheral skin of the scalp 
at B and C. The low er pedicle of the skin tube D, was detached and sutured to F, w hich is a 
that corresponds to the crux of the helK. 

The upper pedicle of skin tube D w*as severed and re attached to the helix of the 
^ratE, thus completing the antenor portion and the cur\ of the helix A vertical incision 
was made in the old pedicle at G and its bed \ndely undermined 

R j ® ^’edge-shaped pieces of ear skin were freed from their scalp attachments at 

^and C and sutured to the edges of the upper part of the vertical incision at G ; converting 
tne \ertical incision into a Y-shaped incision G. 

wM 1 ^ ^ vertical incision was made through the skin of the old pedicle and the edges 

idely underimned. Subcutaneous tissue and fat were excised from the bed of the denuded 
fhe shell of the ear The skin was rolled on itself posteriorly to form the in- 
enor portion of the helix, and fixed wTth mattress sutures The denuded area w as repaired 
. a thin, split skin graft A. A stmt of dental impression matenal is shown at B. 

Fig 10 The Completed Ekh 


Fourth Operation' Four weeks after the third operation, a vertical incision was made 
fough the old pedicle extending from the infenor crus of the antihelix abo\ e to the upper 
P3|rt of the lobe below The skin was widely undermined anteriorly and postenorh' and 
ro ed upon itself in such a wa\ that it formed the infenor portion of the helix and the 
in enor portion of the antihehx The rolled skin was held in position by mattress sutures 
- amount of subcutaneous tissue and fat w ere excised from the denuded area to simu- 
n e the s}*mba and ca^nim The denuded area was co\ered wntha thin, split skin graft and 
su ured into position An epithelial inlav was applied to the shell of the ear and o\ er the 

Skin graft. 
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Fig, 11. (^.voEN’iTAL AbsEiNch of the Right E\n ivith a Pedicle of Skin 
AND Fat TuANSFEnnED from the Right Arm A’ineteen Years Ago 
Fig, 12. Side View of Fig. 11 
Fig. 13 Postoperative Photograph of Fig. 11 
Fig. 14. Postoperative Photograph or Fig. 12 


Adran/apcs of the Operation: (1) The matennl for the otoplasty Mas obtained 
wholly from the patient, tlnis compijdng with tiie principal that wherever pos- 
sible, the patient's own tissues should be used in reconstruction. 
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(2) The pedicle of skin from the arm to the auricular region provides an 
ample amount of tissue for embedding skin and cartilage from the normal ear. 
In the subsequent modeling of the ear, there is an adequate amount of skin. 

(3) The excision of skin and cartilage from the posterior portion of the normal 
car is feasible in children as veil as adults. It does not greatly interfere with 
subsequent growth of the ear, as demonstrated by the de^'elopment wliich follows 
lop ear operations. 

(4) The e.xcision of the cartilage and .skin from the posterior auricular region 
of the normal ear causes it to set closer to the head and makes it easier to match 
this ear with the new ear. 

(5) The wedge-shaped piece of cartilage wiiich is covered by its owm skin, 
forms the upper part of the ear. This provides a thin, efficient framework, 
" hich prevents the new ear from folding on itself like a bud. 

(6) On account of the thickness of the pedicle obtained from the arm, the car 
shell can be can’ed more deeply to simulate a normal car and the anterior thick 
siin of the pedicle wiiich is not used, can be excised and replaced by a thin, 
split skin graft. 


LlAUT.^TION'S 

(1) The operation is confined to patients with unilateral microtia and uni- 
lateral absence of ihe auricle. (2) Tha e.xcision of the wedge-shaped piece 
of skin and cartilage from the normal ear of a child who has a i-erj- small auricle 
should not be done. This reduces the size of the ear from three-fourths to 
two-thirds its original size. However, unless the external ear is e.xtremely small, 
this further reduction does not usually attract attention. 

SPXnLART 

(1) An operation has been described for the total reconstruction of the ex- 
ternal ear. (2) Emphasis was placed on the early replacement of the auricle 
in both boys and girls for psychological reasons, and how verj- destmetive this 
disfigurement might prove to the patient, if not corrected. 



BILATERAL CLEFT LIPS 


LOUIS W, SCHULTZ, M.D. 

Chicago, Illinois 

The bilateral cleft lip is the most interesting of cleft lips to coirect because 
of the drastic change made in the facial expression. This type of cleft can 
be divided into two divisions; first, the incomplete cleft where the interma.xillaiy 
segment of bone is in its normal relationship between the maxillaiy bones and 
the cleft is not complete in the soft tissues; second, when the intermaxillary 
segment of bone is not attached to the two maxillary bones and is out on the 
tip of the nose and is attached to the septum and vomer of the nose. The soft 
tissues of the lips in this case are completely separated. 

In bilateral clefts the bulbar tip of the nose often is depressed between widely 
spread alar cartilages. Tiie columella may be -wanting. The prolabium is 
small. - The intermaxillary segment of bone is well advanced on the end of the 
vomer in front of the ma.xillary segments. 

All of these deformities are present and are due to lack of muscle balance and 
restraint. The soft tissues can and should be restored to normal as soon as 
possible. T/ie maxillary segments should not he moulded because the clefts can 
be closed without this disturbance, which is detrimental to future development of 
the entire upper jaw. The intermaxillary segment should be reduced to Us 
normal position when the baby is one month old. This, done carefully, ivill 
not interfere -(rith blood supply or growth, and is the key to future developm^t. 

Bilateral clefts are the most difficult to correct if a good result is the aim. 
As a rule, the intermaxillary bone is detached from the ma.xillary bones on one 
or both sides; this deformity should be corrected before the soft tissues are 
adjusted. The soft tissues including the muscles cannot force the intermaxillary 
bone to position between the mawllary segments and produce bony union of 
these parts. The difficulties encountered in trying to move the intermaxillary 
bone by draping the soft tissues over it are: — first, the length of time involved, 
for it takes months to get the bone even partially in place; second, the lip always 
has a lot of suture lines and excessive scar tissue in it because of the stretching; 
third, more operations are necessary to get rid of the scar tissue; fourth, this 
means sacrificing tissue that should not be lost if a perfect lip is desired; fifth, 
there never is bony union of the maxillary and intermaxillary segments when 
this technic is used; sixth, this correction takes so long that a speech defect 
results from the late closure; seventh, there are fistulous tracts, often permanent, 
leading from the vestibule of the mouth to the floor of the nose; eighth, the four 
central incisors in the intermaxillaiy bud are attached to the end of the vomer 
which is very uncomfortable for the patient. Furthermore, the patient cannot 
bite w'ith these teeth because of the lack of bony attachment to the maxillary 

^1 these undesirable factors are avoided if the intermaxillary bone is brouglit 
to its normal position when the child is about one month old. 
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Fig 1 Authoe’s Techvic fob Biuterae Cleft Lip Recoxstrcction 

After correction of cases in this manner, the child develops perfectly including 
the intermaxillary^ segment. The technic for doing this work is very simple 
but it has taken years to acquire. One cannot be too meticulous in doing this 
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type of furgerj'. The care neccF^aiy in handling these feiies cannot be o^ er 
empliapized. 

The intennaxiJlarj' segment can be mobilized for reduction in t^^o ■^335: — 
first, by making a “^ubmucous (Irngonal ineision through the eartila^ous septum 
and then sliding one segment of the vomer over the other. This teclmic should 
not ahva3'5 be used for it ma}- produce a nasal obstruction later in life. The 
other technic is to do a submucous resection of a small V-diaped section of the 
septum. Tlie contact points of the intermajallaiy segment Viith the maxiHa n' 
segments are freshened b3’ removing enough mucous membrane and periosteum 
to obtain bone to bone contacd. The parts are fi.\ed b3' pas^g a piece of ISo. 
0000 n3'lon around the intermaxillary segment and pas^g mattress sutures of 
n3don TCo. 0-0 betiveen them. This technic carefull3' carried out, results in bon}' 
union vliich is easil}' demonstrated. The bab}' should rest for at least one 
month and then '■hould have the lip constructed b\' the techmc the author has 
devisc'd. 



Fjo, 2. Ki-covBTnv'criov or Bilatekao Clef-t Lip by Author’s Techmc 


Xot being satisfied iiith the results obtained in most bilateral cleft lip opera- 
tions performed bi' various operators including m3'self, the author searched 
diligently for a method ivhich uould produce a more nearl}- perfect effect. 

Having tried many of the methods described in the literature and obtained 
mo'-tl}' poor re'-ults, the author finall}' devised the technic b}' vhich he can 
produce a much better lip in 98 per cent of these cases. 

The first prerequhdte to .success is a large number of cases. The second is 
best expre'-sed b}' the pluase: .A.11 the normal parts are there. All 3'ou have 
to do is unite them. 

The transitional stages from the classical Bilateral Cleft Lip text book technic 
to tiie method no'v developed are evidenced b}' the cases the author has operated 
on over a period of tventy-five 3-ears. Fig 1. 

'Iho in(i=ions are made so that all vermillion tissue is saved. The normal 
vertical hp length is that 'tthich closeh- approximates the length of the skin 
of the bud of hp ti'-sue overli-ing the mtermaxillarv- bone This small portion 
of skin and rnu‘^f le develops to double or ei en treble its ongmal size, sometimes 
veiy .‘•horth' after it is placed in its normal position betii een the lateral segments, 
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for then muscle tension exerts its influence on this highly important portion of 
lip. The lateral lip segments are prepared by starting an incision high in the 
lateral wall of the nose, and carrying if half way through the body of the lip 
to a predetermined point in the mucocutaneous junction. From this point it 



Fig, 3. Bil<.ter\i, Cleft Lit Shown Before and After Correction 

is carried medially and at the same depth through the lip, which shows when 
the lip is at rest. The lingual portion of this flap and one similarlj' prepared 
on the opposite side are joined later to form the lingual surface of the upper lip. 

In the preparation of the central bud, all vennillion tissue up to its attachment 
to the gum is consen-ed. The incision is started high in the medial aspect of 
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the nose and carried doiVTi to a predetermined point in the mucocutaneous 
junction; then up through the mucous membrane, to its attachment to the 
maxilla to the median line. Then a similar incision is made on the opposite 



Fio. 4. BiLATEnAL Cleft Lip Before and Aiteb Correction Showing Deep 
Vestibule, Normal Profile, and Lip Length 



Fig. 5. Post-operative Bilateral Cleft Lip Showing Cupid’s Bow, Full 
Thickness, and Normal Lip Length 


side of the intermaxillary bud to coirespond with the one just made. Now the 
central flap is dissected from the bone and so prepared that it fills perfectly the 
missing parts: (a) skin, (b) muscle and (c) mucous membrane, to give proper 
contour, thickness, length and width, and is turned up out of the way. The 
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lateral flaps containing the mucous membrane are turned lingiially and united 
in the median line. The central flap is brougnt down and united with lateral 
flaps containing the skin — muscle to muscle, mucous membrane to mucous 
membrane and skin to skin. Interrupted cliromic 0000 catgut sutures are used 
for the muscles, and interrupted nylon C-0 for the skin and mucous membrane. 
The nostrils should be closed with iodoform gauze impregnated with compound 



Fig. 6. Showin'g M.^^ssage Tech.nic to Prevent Linear Contraction 

tincture of benzoin. The wound is to be kept clean and drj^ with saturated 
boric acid solution and cotton applicators when necessarj'. The Logan Lip 
bow can be used to advantage to relieve tension on the suture line. 

The result is an abundance of mucous membrane to fill the central space 
formed by the dissection of the median flap from the bone. Thus, a good lip 
results with full thickness, including the cupid’s bow, deep vestibule, and almost 
normal contour. 



TWO CASE PRESENTATIONS' 

GUSTAVE AUFRICHT iM D. 

New York, New York 
C4SE I, INTRODUCTION’ 

As early as 1896, only one year after the discovery of the roentgen ray, Daniel 
of Vanderbilt University observed that shortly after photographing a friend’s 
skull with x-rays, the hair fell out. In the same year, Freund of Vienna em- 
ployed \-ray for the treatment of a large hairy nevus on the back of a little girl. 
After similar experiences, it is quite natural that x-ray gave hope for the treat- 
ment of undesirable hypertrichosis, especially on women, and became an ac- 
cepted treatment for a number of years. 

However, these hopes were shattered by the damaging late reactions De- 
generative changes took place in the skin. Capillary lesions and obliteration, 
telangiectasis, degeneration and imperfect repair of the connective tissues, 
degeneration of the sweat glands and sebaceous glands, hypertrophy and kera- 
tosis of the epidermis were observed. The occurrence of ulceration and malignant 
changes were not infrequent. These deleterious effects, instead of eventual self- 
repair, manifested themselves in increasing degrees many years after the ex- 
posure. Therefore the treatment of hypertrichosis with x-ray is today gener- 
ally abandoned. 


CASE PRESENTATION 

The patient is a forty-year old female «ho was treated about twenty years ago with 
x-ray for hypertrichosis of both forearms and face Changes in the skin were noticed soon 
after treatment and during the years it gradually deteriorated, showing signs of atrophy, 
pigment deficiencies, and telangiectasis About eighteen years after the exposure, the skin 
of the forearms began to break down in the mid section and ulcerate For a w’hile it re- 
sponded to dermatological treatment, different salves, and protective dressings Event- 
ually it resisted all possible conservative treatment Twenty years from the time of 
exposure, she presented extensive ulceration on both arms The wounds were atrophic 
in some places, proliferative in others They were extremely painful. The skin of the face 
had show'n atrophy, pigment changes, and telangiectasia but no ulceration 

Operation The entire x-ray affected area bej'ond the limit of the minutest signs of 
atrophic change, and with a narrow margin of healthy skin of the forearm, was excised It 
included the extensor aspect, about one-half of the circumference of the arm, from the 
elbow to the wrist The skin was removed with its subcutaneous tissue, including the 
antebrachial fascia In the central part of the lesion, corresponding with the laceration 
of the ulcer, some of the intermuscular septa were removed The same operation was 
executed on both arms The defect on one arm was covered with Dermatome grafts of 
intermediary thickness (18/1000 of an inch) from the abdomen The other arm was covered 
with grafts of about the same thickness taken free hand with a transplant knife from the 
thigh Two Dermatome grafts were sufficient to cover the defect on the one arm; four 
stnps of freehand grafts were needed for the other The grafts were secured with con- 
tinuous catgut sutures to each other and to the surrouhding skin 

■Cases shown before the American Society of Plastic and Reconstructive Surgery, 
October, 1943 
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The grafts uero dressed under prc«''Ure with dr>* gau7C, log-roll and bandage The entire 
arm from shoulder to fingertips wah immobilized uith a plaster «j)lint applied spirally 
around the arm The spiral splint present** motion in the joint", but affonlscasN approach 
to the dressing, in case of nccc^^citj , without renio\ mg it 






mi 








C^e /, A Radio-dermatitis with ulceration and malignant changes of both arms, 
-ts & Arms after grafting 

The first dressing was done on the twelfth daj post -operative Except for minor inter- 
marginal losses, there was a full take on both arms After the first dressing the spiral splint 
was replaced for another week 

The donor areas were treated with siUer foil against the wound and \asehne gauze oier 
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rn^pJT A<LB Disfiguring defect of left leg C Abdominal skin tube formed. Mid- 
RPffinn stiU attached D Mid sectiou of skin tube attached to hand E Mid section 
of ctm tube attached to hand, richt end attached to forearm F 

tube Shed to leg Mid section and other end still attached to forearm. 

G SUn^SraSredtoleg® Hd.1 Skin tube worked into leg to co^ er defect J&K. 

Final appearance with stockings 
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It Sufficient dr) guuzc and combine were applied The dressing on the donor area nas 
left in place without changing it for three weeks, during which time full epithehzation took 
place 

Pathological report Squamous cell carcinoma 


C).SL H, INTRODUCTION' 

Occasionally surface defects on the leg are of serious acstlietic concern to the 
patient A case is presented herewith of a patient who suffered an evtensue 
injuiy to the leg. AMiile there was a full fiinetional recoverj', the appearance 
of the defect disturbed her considerably as she liad tlieatrical ambitions and 
conadered it a handicap on the stage. She was cutremcly sensititc and refused 
to leate the house without camouflaging the defect with a latc\ prosthesis or bj' 
other means 


Htrlory V nineteen-) car old girl was injured in an automobile accident, suffering 
a compound fracture ofthe left leg withoxtcnsiiesoft tissue injuries of the calf Gas ba- 
cillus infection set in t\hile cicntualli it healed with a good bon) union, considerable 
soft tissue, including musculature, was gouged out from the inner and posterior aspects 
of the leg There no notice ibic functional disturb ince in spite of the apparent defect 
the musculature Besides the dofomiit\ thescarwas irregular, adherent, and unsighth 
Hour first attempt, the irregular, mo'^uc liKoscarr> surface \\ is replaced b> large ghoels 
of -Dermatome grafts from the abdomen The suffice improvement was considerable 
\bout one vear was allowed for spontaneous filling in and rounding out of the defect 
alter the skin grafting There was some, but not sufiicent improvement in this respect 
Eventuallv it was decided to u«c a welUpadded skin lube from the abdomen to fill up the 
defect and reconstruct the contours 

Operation A.4-\lGinch transverse skin tube was prepared on the abdomen from hip 
to hip Four weeks later its mideection was detached from the abdomen and attached to 
e back of the nght hand On the hand a ccmi-circular flap was formed for this purpose by 
^ ch the defect and the reflected w ound surface of the flap sen ed as a source of blood sup- 
P V About four weeks later one end of the skin tube was attached to the ami bj a similar 
senu circular flap \bout four weeks later the other end of the tube was freed and attached 
® e lower end of the defect on the leg Thepatienl*s leg, hip, and arm were immobilized 
m an adequate cast About three weeks later, the pro^mal end of the skin tube was sep 
arated from the arm and attached to the upper part of the skin defect aboi e the popliteal 
J^cgion The hand was freed in about another three weeks, the tube recemng sufficient 
00 supplj through both of its ends E\entuanj the entire skin tube was spread and 
or ed into the defect Except for a minor defect in the lower corner, the entire trans 
planted sbn survi\ ed 

e skin tube was not sufficient to cover the entire defect, it offered a consid 

aW fhe contours, and with somewhat heavaer stockings, the patient was 

0 to camouflage, to a good degree, the imperfections The operative procedure was tire- 
^oiue and at times extremeh uncomfortable to the patient In her eager desire however, 
overcome this aesthetic handicap, she earned through the entire procedure in high spirits 



A SUGGESTED PYREX FORM FOR SUPPORT OF SKIN 
GRAFTS IN THE CONSTRUCTION OF AN 
ARTIFICIAL VAGINA' 


NEAL OWENS, M.D. 
New Orleans, La, 


Dupuytren in 1817, (1) when first attempting to establish an artificial vagina, 
made an opening between the bladder and rectum and inserted a tampon into 
the newly formed vaginal cavity until epithelization took place. It is significant 
that this fundamentally sound procedure was advocated in 1817 and essentially 
forgotten until 1936 when Monod and Iselin (2) improved Dupuytren’s original 
operation by applying Thiersch grafts over a hard stent and inserting the stent 
into the newly formed vaginal canal. From that time to the present numerous 
complicated and dangerous procedures were advocated. Rubber forms, plug 
bougies, packing, stents and tubes were used in an effort to establish epitheliza- 
tion of newly formed vaginal canals and patency of these canals was maintained 
by their constant dilatation. 

Huff (3), in 1930, packed the vaginal cavity with vaseline gauze for 9 days and 
at the end of that time inserted a glass cylinder to preserve the size of the opening. 
Meigs (4) used a pyrex glass tube which was held in place Mth a T binder. 
Dannreuther (6) used glass vaginal obturators shaped much like the anatomic 
phallus, Avith the exception of a little indentation near the outer margin which 
precluded pressure on the overlying urethra. A silver-plated vaginal prosthesis, 
IJ inches in diameter and inches in length was used by Word (6). In prefer- 
ence to sponge or other materials Esser (7) used dental compound, the measure- 
ments of the mold changing with the size of the patient. Frank (8) used 3 test 
tubes, preferably pyrex, respectively about |, and J inches in diameter and, 
for the larger two, 6 inches in length. Three types of vaginal molds were used by 
Adams (9): the first was made of rubber sponge surrounding a rvire framework; 
the second, of aerolite vdth multiple perforations permitting vaginal irrigations 
without removal; and the third, of rubber sponge covered with a condom. 
Holmes and Williams (10) used a small glass tube 0.8 cm. in outside diameter, 
then a longer tube 1.5 cm. in diameter and finally one 2 cm. in diameter. Sadler 
(11) used a tubular mold in preference to a solid one because it afforded better 
drainage; VTiarton (12), balsa wood covered with a rubber condom; and Blocker 
(13). a mold of glass or bakelite. Counseller and Sluder (14) used a hollow Incite 
vaginal mold, 4 inches long and U inches in its greatest diameter. Whitacre (15) 
used a pyrex glass form vith a groove sunk at the open end. The form was 11 
cm. long, 3.2 cm. wide in the middle, and 3 cm. wide at each end. 

The author proposes the use of a form so devised as to produce sufficient and 
constant pressure, and so supported as to distribute this pressure uniformly. 


. /T. ■n:„:=:nn nf Plastic Sureery, Department of Surgery, School of Medicine, 

TutoeXve?sufrO=hsnL™ ChfritVHoJirital: Eye, Ear, Nose & Throat Hospital;' 
Touro Infirmary.) 
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Tlie form is made of pyrex and consists of 2 parts, an outer and an inner one. 
(fig. 1). The measurements of the outer form conform to those of a normal 
vaginal canal being 11cm. long and 3.5 cm. in diameter. This outer form is 
cylindrical in shape and is rounded at the end which is inserted into the vaginal 
canal. A small trough-like depression 1 cm. in width and 3 cm. in length is 
molded at the opening of the outer form in order to avoid pressure on the urethra 



Fig. I. Photogr.iph Showing Pvrex For.u or Outer Mold With the I.v.neb 
Mold which h.\s the Disc Projection for the Reception of Rubber 
Tubes .Adj.ice.vt 


(fig. 2). The inner form, which is of hollow pyrex fits snugly into the outei' one. 
(fig. 3). It can be removed to view the newly applied skin graft, while the 
outer form maintains pressure to the graft and remains snugl 3 ' in place. The 
process of epithelization can likewise be obsen-ed at anj' given period. At the 
distal end of the umer cast (the portion which protrudes through the ■vaginal 
orifice) is attached a projecting disc. Two openings are formed in this disc for 




Fig. 2. Photograph Showing the Beginning of the Insertion op the Inner 
. ‘ * Form into the Outer One 


become attached to the belt posteriorly, (figs. 6 and 7). When in place, they 
exert the proper pressure for maintaining the forms in a desirable fixed position 
under suitable tension. The graft is held firmly in place and is kept immobile 
and in intimate contact wth the denuded surface of the newly formed vaginal 
canal. Little discomfort is ex-perienced from the constant wearing of these new 

forms. 
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OPEPaTUE TECHNIQUE 

A tremendous number of procedures designed for constructing an artificial 
vagina bate been des-ribed. Fundamentally three methods have been suggested 
for the surgical construction of an artificial tmiina; intestinal segment transplant, 
either utilizing the small intestine (Palduin- lt10})(10) or the rectum {Schubert 



t * 

! ■ 'V. - 

L 

Fig. 3. Photograpii shoeing the inner form completely inserted ^^ith the disclike pro- 
jection for the reception of rubber tubes extending abo\e the le\el of the outer form !Note 
immediately beneath this the concavity in the outer form ^^hich is designed to prevent 
pressure on the urethra. 

- 1914) (17), pedicle transplant (Heppner - 1872) (IS); or b5' free skin graft 
(Abbe -1898) (19). The use of an intestinal segment transplant for the construc- 
tion of an artificial vagina is much too complicated and reflects a mortalitj^ rate 
■which is far too great. Similarly, methods emplojdng single pedicle or tube 
pedicle skin transplants are objectionable because they require lengthy operative 
procedures and also necessitate lengthy periods of hospitahzation. Jlassive scar 
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artificial vao-ina is that meth,^H i, h' l f ®"”P method for constructing an 
and establishes a lining by the 



— . ■ - > : 

Fig 4 PnoioonAPH Siiowiag the Manner in -nHicii the Rurret, Tt.e 
Inserted through the Holes oi the Disc of the iNNErPoRM 


A method for forming an artificial vagmal canal by blunt dissection and subse- 
quent application of half thickness skin graft is described. A transverse incision 
is made between the urethra and the anus just mside the labia minora Throueh 
this mcision, mth the index finger, a vaginal canal is established by blunt dissec- 
tion between the rectum and the bladder Dissection is carried backward to a 
normal depth The usual precautions are taken not to injure the rectum or 
bladder and to avoid penetration of the peritoneal canty. A half thickness 
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skia graft, large enough to completely cover the glass form, is then remo\-ed from 
the inner surface of the thigh, provided this region is sufficiently hairless, other- 
■>vise, it is taken from the inner aspect of the arm. The skin graft is then m rapped 
around the form, the skin surface adjacent to the surface of the form, and the 
form with its covering of skin is then inserted into the nealy formed ^aginal 



Fig 5 Photograph shoning the two forms in place with the rubber tubes properlv in" 
serted through the holes in the disc and attached to the abdominal belt aboie antenorl}' 
and posteriorly 


cavitj'. It IS necessary" to keep the patient flat in bed for approximately ten days 
after which time the form may be withdrawn and the graft inspected. The 
use of the pyrex form with its insert permits inspection of the graft at any time 
without actually disturbing the graft or releasmg necessary pressure. At the 
time the form is first removed the newly formed vagmal canal is gently rinsed 
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with a solution of normal saline. Following inspection of the graft the form is 
reinserted Ten days following the insertion of the graft the patient is permitted 
to sit up in a chair, the form being held firmly in position by means of the rubber 
tubes which support it. 



Fic 6 Photograph show ing the anterior attachment of the tw o rubber tubes to the ab- 
dominal belt These tubes act as a sling support for the two pyre\ forms when they are 
inserted into the vagina 

When strength permits the patient may resume normal activity v, ith the dilator 
constantly in place Because of the ease nith which the form may be removed, 
daily douches may be taken and frequent inspection with cleansing of the canal 
may be made. Tlie above routine insures normal expansion of the canal so that 
the desired pressure is constantly applied to the surface of the graft. Because of 
the pressure of the form against the graft, the entire lining surface of the canal is 
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constantly massaged, rendering it soft and pliable. The form should be ivom 
for about six months in order to avoid contracture, which frequently results if the 
surface is not massaged and dilated for approximately that length of 
time. (fig. S). 



Fig. 7. Posterior View Showixg the M.\xxer ix which the Teres are 
Broeght etw.ard axd Attached to the Belt Posteriorly 


In conclusion, it is felt that there is every justification for surgical construction 
of artificial vaginae in these women who are othenvise normal. To deny them 
the opportimity of se.x life because of the absence of a normal vagina is unneces- 
sary, for the formation of a vagina has now become a comparatively simple surgi- 
cal procedure, with an associated low mortality, hlany of these women who 
othemase would lead abnormal fives, with the aid of such an operation, marry and 
participate in satisfactorj- se.xual relations, only lacking in the ability to conceive. 
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Fig. 8. Photograph Showing Depth or the Reconstructed Vagina and the 
Size as Reflected bv a Large Bivalve Speculum which has been 
Inserted 


BIBLIOGRAPHY 

1. Cited by Paunz, see reference 20. 

2. Monod, R. and Iselin, M.: Colpoplastie pour absence eongenitale de Vagin par un 

proeddd ameliord de greffes de Tiersch montdes sur tuteur rigide. Mdm. Acad, de 
Chir.,62:997, 1936. 

3 Huff.W. B.; Congenital absence 5f the outer one-third of the vagina. Southern Med. 
Surg., 92: 592 (Aug.) 1930. 

4. Meigs, J. V.: Am. J. Obst. & Gynec , 35: 465 (Mar.) 1938. 

5. Dannbeuther, W. T. Partial congenital aplasia of the vagina. Am. J. Obst. & 

Gynec., 44: 1063 (Dec.) 1942. 

C. Word, B.: A silver-plated vaginal prothesis for the construction of an artiheial vagina. 

Am. J. Obst. & Gynec., 39: 1071 (June) 1940. 

7 Esser, E.: Congenital absence of vagina; choice of operative procedure. J. Intcrnat. 

Coll. Surgeons, 6: 496 (Sept.-Oct ) 1943 

R Vn/iN’K R T ■ The formation of an artificial vagina without operation (intubation 
method). N. Y. State J. Med., 40: 1669 (Nov. 15 ) 1940. 

9 Adams, W. M.: Construction of an artificial vagina. Surg. Gyn. tt Obst., 76 : 746 
(June) 1943. 


rVHEX Fonv FOR AX ARTIFICIAL VAGIVA 


359 


10. IIoiAtES, IV. R. ,\KD WiLU.Mis, G. A.: Formation of an artificial vagina n-ithout opera- 

tion by the Frank method. Am. J. Obst. A Gynec.. 39: 145 (Jan.) 1940. 

11. S.iDLEn, L.: Manapemcnt of congenital absence of the vagina. J. Oklahoma M. .V., 

34:352 (Sept.) 1941. 

12. IViuRTOs. L. R.; Further experiences in construction of the vagina; 12 cases. Ann. 

Surg., Ul: 1010 (June) 1940. 

13. Blocker, Jr. T. G.: Plastic construction. Texas State J. Med., 37: 345 (Sept.) 1941. 

14. CoexsELLER, V. S. .XND Sluoer, Jr. F. S.: Treatment for congenital absence of the 

vagina. Surg. Clinics of X. A., pp. . 93S-942 (Aug.) 1944. 

15. 4VinT.ccRE,F.E.: Surgical treatment of absence of the vagina. .\m. J. Obst.it Gjuiec., 

49: 759 (June) 1945. 

16. B.xldwix, F.; The formation of an artificial vagina bv intestinal transplantation. 

Ann.Surg., 40:395, 1901. 

1/. ScHEBERT, G.: Anatomic and topographic considerations for mv operative method in 
vaginal defect. Zentralbl. f. Gynak., 47: 347, 1923. 

IS. Cited by Paunz, see reference 20. 

19. .\bbe, R.: Xew method of creating a vagina in a case of congenital absence. 5Icd. 

Rec., X. Y. 64: S3G, 1S9S. 

20. P,tcxz,A.; Formation of anartifieial vagina to remedv congenital defect. Zentralbl. f. 

G}-nak._47: 1923. 

21. On'Exs, X'.: Simplified Method for Formation of an Artificial Vagina bv Split Skin 

Graft. Surgery, 12: 139 (July ) 1942. 



THE TREATMENT OF EXTENSI\^ LOSSES OF THE SCALP 
V. H. KAMNJIAN, M.D., and RICHARD G. WEBSTER, M.D. 

Boston, Mass. 

Since the beginning of medical literature, cases of extensive loss of the scalp 
have been recorded. Many of these unfortunate patients were doomed to a 
delayed death from prolonged sepsis or intracranial complications. Those who 
lived often suffered through years of granulating wounds, sequestration of 
denuded cranial bones, and subsequent ulcerations and deformities occurring 
in or around large areas of cicatrization. 

The acceptable methods of treatment used today have come about by a gradual 
development based on certain forward steps reported throughout medical history. 
However, these methods depend on the extent of the loss and the anatomy of 
the region for their proper selection. 

ANATOMY OF THE SCALP 

The skin of the scalp is thicker than that found anywhere else in the body. 
It is quite adherent to the superficial fascia and, therefore, is firmly attached 
to the underlying occipitofrontalis muscle and galea aponeurotica. Many of 
the hair follicles extend through the skin deep into the fat of the superficial 
fascia (fig. la). In the frontal, temporal, and mastoid regions the skin of the 
scalp is thinnest^ in the occipital region it is thickest. 

The superficial fascia binds the skin tightly to the underlying occipitofron- 
talis muscle and contains dense fibrous bands which run between lobules of 
fat. Laterally it continues over the temporal fascia to which it is not so firmly 
attached. Through it run the superficial blood vessels and nerves. 

The occipitofrontalis muscle or epicranius consists of the occipitalis and 
frontalis muscles which are connected by the galea aponeurotica, a dense fibrous 
tendinous structure. The epicranius is coimected loosely below to the per- 
icranium by the subaponeurotic areolar tissue. 

The subaponeurotic layer is made up of a netw'ork of loose areolar tissue 
containing no fat. 

The pericranium or “external periosteum” is a thin fibrous membrane con- 
taining blood vessels and is loosely attached to the corte.x of the outer table 
of the skull except at the suture lines where it is fairly adherent. 

Arterial blood supply to the superficial layers of the scalp comes from vessels 
entering the scalp at its periphery (fig. lb). The supratrochlear and the sup- 
raorbital arteries and the frontal branch of the superficial temporal artery supply 
the forehead, the anterior part of the scalp, and part of the temporal region. 
The parietal branch of the superficial temporal artery supplies that part of the 
scalp running from above the ear to the vertex. The posterior auricular and 
occipital arteries nourish the scalp posterior to the ear and in the occipital region. 
Although there is extensive anastamosing between these vessels on either side 
of the midline, there is relatively little connection between the vessels across 
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the midline. Tliis fact is of vast importance in the selection of flaps to be used 
and of direction of incisions to lie made in the seal]). 
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Tile large veins in the superficial layers of the scalp more or less parallel the 
arteries; but certain of them are connected by small veins, the emissaiy veins 
which pass through the skull, to the large venous intracranial sinuses. In 
addition, there are diploic veins which communicate with the meningeal vessels 
and the sinuses of the dura mater as well as with veins of the pericranium. By 
means of these vessels, infecting organisms can gain ingress to the intracranial 
vessels and produce meningitis, intracerebral abscess, or thrombosis of the 
large venus sinuses. 

All of these anatomical features have relation to the peculiar results of 
trauma, to the treatment of losses of the scalp, and sometimes to the etiolog}’’ 
of that loss. 


ETIOLOGY OF LARGE LOSSES OF THE SCALP 

a. Bums of any depth down to and including bone may occur. They may be 
caused bj' thermal agents (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) including permanent waving 
apparatus (2), by chemical agents (11), by electricity (12, 13), or by radiation 
(14). 

b. Impact of sharp (15, 16) or blunt (17, 18, 19, 20) objects — in the latter 
case, the wound is likely to present ragged edges, e.vtensive crushing of the 
surrounding scalp, and, if the force has been applied in a glancing fashion or 
to a large area of the scalp, partial avulsion and marked tearing. If the object 
has been dragged over the scalp with much pressure, all of the layers and even 
part of the bone itself may be ground away. Automobile accidents where the 
patient has been pulled along a rough road may result in this type of trauma. 
As will be mentioned later, if an avulsion occurs, the level of separation is likely 
to be in the areolar tissue just under the galea. 

c. Infection (15, 16) — severe sepsis resulting in thrombosis of blood vessels 
or in tense accumulations of pus under the galea has occasionally produced 
e.xtensive sloughing of the scalp. Subgaieal hematomata can do the same thing. 
Syphilis and lupus vulgaris have been responsible for other large losses due to 
infection. 

d. Scalping by paws of animals (21, 22) or by humans — in the past, Asiatics, 
Europeans, Africans, and the American Indians have scalped their victims (23). 
The custom is mentioned in Deuteronomy XXXII : 4 and in Maccabees II- 
WI : 7. Herodotus reported that Scythians scalped war victims in 1500 B. C. 
(Melpomene, IV, 64, Laurent’s translation). Flaherty states that scalping was 
occasionally practiced among the white settlers of our country. Although of 
little importance today as an etiologic factor, these cases were at one time com- 
mon and are significant in that the concept of treatment of the completely 
denuded cranium was introduced into this country in connection with them 

(24). 

e. Industrial accidents — ^\vith the development of rapidly monng machinery 
of great power, large losses of the scalp were certain to occur. The first case 
due to machineiy was that of Downs (47). By far the most frequent cause of 
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arTilson* of the scalp is the entangling of a female cmplojTc’s hair in some tj^pe 
of machinerj’. 


TRE.\TSIEVT OF EVTENErV'E LOSSES OF THE SCALP 


Ilislortcal note 


In recorded medical history, there are many fascinating accounts of the treat- 
ment of large scalp losses. Before skin grafting had been discovered, these 
wounds had to dermlop granulations over which epithelium could grow from the 
sides. Where periosteum was lost over a large area, the outer table of the 
RTposed skull often sequestrated before granulations could grow in from the 
ades or from the suture lines. Therefore, the main problem confronting the 
surgeon in early times was that of encouraging the covering of the bone by 
granulations. 

Celsus (28) recommended perforation of the dr>’, blackened sequestrum 
with an awl or terebra; and Fabrice d’Aquapendente (29), following Galen’s 
practice, admsed rasping the denuded calvarium. However, these writers 
deferred action until delineation between the sequestrum and normal bone had 
occurred. Augustin Belloste (30) was the first to state that small perforations 
of the outer table should be made at the primary dressing of the wound, thus 
entirely avoiding exfoliation of the bone. 

Replacement of the amilsed scalp was attempted in fortj' of 173 cases re- 
ported by 'IMieeler (31). In none did the scalp sundre. Malherbe, in 189S, 
replaced the entire scalp with complete healing in ninety-eight days (32). How- 
over, the scalp died and was converted into a parchment-like cov’ering under 
which healing occurred without complications. 

A new landmark in the treatment of these cases was ushered in with the dis- 
coverj- of skin grafting. Netolitskj' (34) was the first man to utilize skin grafts 
to hasten healing in an e-xtensi^-e loss of the scalp; he used full thickness grafts 
from the dorsum of the hand. Bartlett (35) was the first man in this country 
to employ Reverdin grafts in these cases, -■kbbe (36) in one case used 14,000 
Reverdin grafts over four years to effect healing. In 18S9 Socin (37) first em- 
ployed Ollier-Thiersch grafts for losses of the scalp, and Balas (38) was probablj' 


By complete avulsion, we mean a separation of the scalp so that the detached portion 
no attachment to the surromiding or underljing tissues. A partial avulsion is one in 
wtuch the detached portion is still attached in some part to the surrounding or underlying 
tissues. It is rare indeed that the entire scalp is completely avulsed. 

In 1911, Davis (25), in an important work on this subject reported ninety-two cases of 
complete avrulsion of the scalp; of these, eighty-one were due to machinery. In all of the 
i^ustrial cases reported only one male has suffered a complete avulsion. This was a 
Ltun^e whose queue caught jii the centrifugals of a sugar mill (26) . When entangled in 
machinery the ^emendous tensile strength of the hair and the firmness with which the hair 
IS attached to rae semp cause the latter structure to be lipped awav from the cranium. In 
only one case (27) has the hmr been tom out leaving the scalp intact. (Irdinarily the line of 
teanng begins in some portion of the scalp where the skin is thinner. Quite often the supra- 
orbital nmsseein to act som_ewhat m knives against which the thin skin of the upper lias is 
hne of m^vage is uau^ly in the loose areolar tissue just below the occipito- 
frontalis muscle. The iwnosteim is of ten left intact but may be taken away with the scalp 
or may be nppM up but left attached as a periosteal flap. Rarely is the skull fractured 
Parts of one or both ears are frequently carried away with the scalp. 
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the earliest to report the complete covering of the scalp with Ollier-Thiersch 
grafts at one operation. Recorded are many cases where the “small deep grafts” 
of Davis, skin from other individuals, cadavers, and animals (chickens, dogs, 
frogs, etc.), the lining of cysts, and amniotic membrane were used. 

The early authors were wont to believe that skin grafting should not be at- 
tempted until granulations had developed on the periosteum. Robinson (39) 
was one of the leaders in the next forward step, for he stated that grafts would 
readily grow on the primary wound surface. 

The next progress in the treatment of these patients was the development 
of the use of flaps. Gould (40) used a pedunculated flap from the back of the 
neck in 1908. Banks (41), Gillies and KUner (42), and others have employed 
tubed pedicle flaps; New and Erich (43), Cahill and Caulfield (44), Otto (45), 
Mitchell (46), and others have developed ingenious methods for employing the 
scalp remaining to produce superior functional and cosmetic results. 

General care of these patients 

If a patient is brought in shortly after the accident and is hemorrhaging, the 
bleeding vessels should be secured and tied. If blood loss has been marked 
blood transfusions should be given. Pressure and elevation of the head will 
control most of the bleeding. Morphine sulfate or a similar drug of choice 
should be admim'stercd if pain is severe. Some have recommended anti-gas 
gangrene serum but most of these cases will not require this. However, anti- 
tetanus treatment as soon as the patient is out of shock should be given. Exam- 
ination for other trauma including X-rays of the skull and a thorough neuro- 
logical examination to rule out intracerebral injury should be done. Full doses 
of penicillin and/or sulfadiazine should be started. 

True shock due to loss of blood is relatively rare in these cases, but the so 
called “neurogenic shock” is probably responsible for some of the accounts 
of shock in the literature on these patients. Judging from our cases and the 
references, we feel that skin grafting can be done immediately in most of these 
patients. 

We consider a total loss of the scalp the equivalent of a burn of the same size 
and with the donor sites which are created in the removal of grafts for the scalp 
a total surface wound of appreciable size is present. Such a wound will heal 
best if the patient’s general condition is maintained at an optimal level. If 
the wound becomes infected and suppuration is added to the patient’s burdens, 
severe debilitation may well result. Therefore, we put the patients on a 3000- 
4500 calorie diet. This is divided so that twenty per cent of the caloric intake 
is from protein, sixty per cent is from carbohydrate, and twenty per cent is 
from fat. In addition supplements of vitamins A, B complex, C, and K are 
given. Ferrous sulfate in large doses is added. Frequent laboratory tests of 
hemoglobin and serum protein are done. If the hemoglobin level falls below 
seventy-five per cent, blood transfusions are given; if the serum protein falls, 
intravenous protein hj-drolysates or plasma are given. 

No adult is allowed to remain in bed, for we feel that early mobilization aids 
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in maintenance of good morale, prei'ention of phlebothrombosis, and quick 
recovers’ of strength. 

If the scalp is brought in svith the patient and is not used, the hair should be 
saved, as a transformation can be made from it for the patient to reear later. 

In the old suppurating case, the supportive treatment mentioned abo've is 
particularly important. No attempt should be made to skin graft this tj’pe of 
patient until his general condition is good and until the local reound has been 
cleaned and presents a satisfactoiv' base for grafts. 

T rcaiment if the perioskum is intact or present. (_Cascs 1 and 2) 

As soon as the patient’s condition reill stand it, general anesthesia should 
be given and the reound cleaned and debrided. Normal saline is probably 
the safest irrigant; but if there is much dirt present, a mixture of green soap 
and hydrogen pero.xide has been used reith success. As little as possible of the 
remaining attached scalp should be removed, as the structure is so vascular 
that most or all can usually be saved. 

If the defect is small, it often can be closed by extensive undermining in the 
subaponeurotic layer nith relaxing incisions or cross hatching incisions made 
from belore through the galea but not through the skin or superficial fascia. 
In the extensive cases everj- effort should be made to gi\-e the patient a closed 
reound as soon as possible by sldn grafting. Later, if some hairbearing tissue 
is left, it can be sre-ung or migrated as flaps to the areas most strategic from the 
cosmetic point of viere. Doing such a thing in the presence of a suppurating 
or granulating reound is not good surgical practice. 

If portions of periosteum ha^ been lifted up as flaps, they should be sutured 
back in place. In the latter case as little as possible should be excised. Those 
areas rehere bare bone is left should be treated as mentioned in the ne.xt section. 

If flaps of scalp are present, they should be sutured back in place, as histoiy 
has shoren hore many of these survive even reith verj’ small pedicles. 

Ample experience has demonstrated that the periosteum is vascular enough 
to sustain skin grafts. It is not necessarj' to areait granulations, for the chance 
to graft on a surgically clean field rapidly slips areay reith the hours. 

We have ordinarily chosen thick split thickness grafts cut reith the dermatome. 
The thinner Ollier-Thiersch grafts do not give as functional a result as the former; 
Reverdins, the “small deep grafts” of Davis, and postage stamp or cobble-stone 
grafts leave granulating areas betreeen them rehich later derelop into troublesome 
scars. FuU thickness grafts taken in quantity enough to cover an entire scalp 
leave donor areas too large to be closed reith ease and re'ould be a major pro- 
cedure in their obtaining alone. 

It has already been mentioned that replacement of the avulsed scalp has 
been unsuccessful. The main reason for using the avulsed scalp reould be to 
replace hairbearing skin. Horeever, in order to apply it as a full thickness 
graft, galea and fat re’ould have to be removed ; in doing this, the original purpose 
of the procedure is defeated for so many of the hair follicles plunge deeply into 
the fat. In addition, the skin itself is so thick that it is far less hkeh’ to “take” 
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than are the split thickness grafts. It has been suggested that Ollier-Thiersch 
grafts be cut from the avulsed scalp if it is in good condition. 

We have not done this nor have we taken split thickness grafts from it; but 
there is no reason to assume that such a procedure might not be satisfactory, 
except the possible difficulty in cutting such grafts with a dermatome. 

The split thickness grafts may be sutured to the shaved edges of the' remaining 
scalp and to each other; or if time is precious because of the condition of the 
patient, they may be laid on the wound with edges overlapping. A pressure 
dressing is applied ; and as soon as the patient is conscious, the head of the bed is 
elevated eighteen or more inches. 

If the grafts are to be sutured in place, the operation is likely to be a long 
affair; hence it is advisable to have two dermatomes and the donor areas covered 
with rubber cement before starting the anesthesia. The donor site dressings 
should all be prepared beforehand. In this way the grafts can be cut and the 
donor sites all dressed in less than fifteen minutes. 

If the entire scalp caimot be grafted at once, it is wise to graft the anterior 
part of the defect first as it is here that contractures resulting from excessive 
scarring produce their most horrible deformities (severe ectropia of the eyelids). 
One large dermatome graft laid across the forehead gives the best cosmetic 
result (case 1). 

It should be mentioned here that in the shaving of the remaining scalp, great 
care should be taken to prevent the hairs from getting into the wound. Should 
any do so, they should be meticulously removed (irrigating alone often will not 
do this). 

Case 1 . Age 28-Umt No. 476573, Massachusetts Eye and Ear Infirmary, Admitted: 
MTSm. 

This patient was admitted to the Massachusetts Eye and Ear Infirmary twenty-seven 
hours after her scalp had been completely avulsed in a stitching machine. On admission, 
the patient showed ecohymosis of both lower eyelids, her pulse was 110, and her tempera- 
ture was 101°. She was immediately started on sulfadiazine by mouth and was given 
intravenous glucose and saline. 

On the next day the dressing-was removed in the operating room, and the wound found to 
be so clean that operation was feasible. One small area at the vertex was denuded of 
periosteum. The line of tearing ran below both eyebrows and across the bridge of the 
nose. The upper half of the right ear was torn away, and only a few centimeters of hsir- 
bearing tissue remained at the nape of the neck (fig. 2). Under GOE anesthesia, three 
dermatome grafts were taken, two from the abdomen and one from the thigh, and were used 
to cover the anterior two-thirds of the scalp. No more was done at this time because of the 
patient’s condition. She was given intravenous glucose and saline and 1500 ccs. of blood 
and plasma. Intramuscular penicillin was started. The culture of the wound at the time 
of operation was coagulase positive hemolytic Staphylococcus aureus. During the ensuing 
days, the patient was given blood plasma and blood as indicated by laboratory tests. The 
skin grafts “took” practically 100%, but the first post-operative dressing done five to six 
days later showed the ungrafted area to be badly infected. 

Seventeen days post-trauma the ungrafted portion on the head showed hemolytic Strep- 
tococcus, coagulase negative Staphylococcus albus, and Bacillus pyocyaneus. Dakin’s 
Solution irrigations were started and were followed by frequent warm boric acid compresses. 

On the thirtieth post-trauma day, under ether anesthesia, two dermatome grafts were 
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removed from the back and were sutured to the posterior portion of the head. These j;rafts 
in the region of the vertev* where the blood supply was poorest and where the periosteum had 
been partially denuded, did not “take**. 

On the sixty-fourth day post-trauma, a skin graft from the left (high was applied to the 
unhealed area under pentothal anesthesia. 

On the seventy-sixth hospital day, the patient was discharged (fig. 3). For a while, 
there was a tendency for the areas to break down where the grafts had been sutured to- 
gether. The patient now wears a transformation (fig. 4), sensation is returning, and the 
skin moves loosely over the bone. There is no retraction or eversion of the eyelids. 


ff 



Fig. 2. Appearance of Case I at the first dressing about twenty-four hours after traumaj 
The line of tearing runs below the eyebrows and involves the right upper eyelid. The 
periosteum is almost entirely intact. 


Ca^e S. W. B.~Age 35-Unit No. 497336, Baker Memorial, Admitted: 7f2S/45. 

Two hours before admission, the patient's hair caught in a power lathe. The scalp was 
completely avulsed. The line of tearing went below the eyebroo’s across the bridge of the 
nose, along the left zygomatic process, through the left ear Just above the tragus, along the 
neck lea^dng about one centimeter or so of hairbearing tissue, then to the right ear and along 
the right zygomatic process (fig. 5.). Cotton dressing had been applied, and the scalp 
winch had been somewhat mangled was brought to the hospital one half hour later (fig. 6a) . 
The patient was alert, had marked pain, and the blood pressure was 130/75. The pulse rate 
was 120; in the operating room later the patient developed auricular fibrillation. There 
were several small periosteal tears but no real loss of periosteum. About one half hour 
after adxm^on she became nauseated and vomited partially digested food. There were 
no other injuries. 

Under intratracheal GOE anesthesia, the raw area was irrigated and washed free of all 
debris. B e were urged, in spite of our better judgement, to reapply the avulsed scalp to see 
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if, with antibiotics, sulfadiazine, and improved supportive treatment, the scalp might live. 
Therefoie, the scalp was shaved under sterile conditions, sprayed vith quarts of saline 
solution, trimmed free of fat in one place, and then carefully sutured back in position. Small 



Fro. 3. PJiotographsshoR’ingappearanceof patientshortlyaftcrdischarge. Tbelineso! 
junction of the dermatome grafts can be seen. Also the extent of hairbearing tissue left 
after the avulsion is demonstrated. 



Fig. 4. Appearance of patient with her transformation and with eyebrows penciled on 
forehead. There is no retraction of the eyelids and the excellent result of a single large 
dermatome graft across the forehead is illustrated. 


incisions were made in it for serous drainage (fig 6b) The patient received 500 ccs. of 
whole blood nhile on the operating table and xvas put on full doses of penicillin and sulfa- 
diazine post-opcratively. 

On the eighth post-trauma day, some areas of frank necrosis « ere found at the first post- 
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operative dressinp; but the majority of the ocalp appeared to be questionably mable. Tor 
over two wccIkS the patient's chart ran an essentially flat course. 

On the sivteenth post-trauma day, the dressinp was rcmoi'ed. Much of the scalp was 
obi-iously necrotic (fig. 7a). The necrosi' presented two pictures: most w.os leathery and 
dark purple to black in color, the rest was soggy and yellow ish wliitc. .V large area at the 
vertev had an appreci.able accumulation of serum under the sc.alp. About fi\c to eight 










Fig. 5. Admissiok rnOTOGR^rns of case 2 

(a) View showing the line of tearing involring both upper CA'clids, going across the 
dorsum of the nose, along the zygomatic process, and through the upper part of the auricle, 

(b) Photograph showing damage to other ear. 

(c) View demonstrating extent of avulsion and showing a tear in the periosteum in the 
shape of a V near the frontal bone. 


per cent of the replaced scalp was definitely viable in the region of the right forehead and 
temple (fig 7b). This was nhere fat had been trimmed awa^* at the original procedure. 
Under spinal anesthesia a thick dermatome graft was taken from the loner abdomen and 
another from the outer left thigh. In the region of the vertex the scalp had been lifted up 
by serous exudate and nas debrided anay. The grafts nere sutured into this defect (fig. 
7c). The culture from the scalp shoned nonhemolytic Streptococcus. 
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On the tTventy-first post-trauma day, the dressing shouod approximately 100^ take of 
(he skin grafts- 

On the fortx’-ninth day after the accident, under spin d ancsthosis foUoued by pcntothal 
anesthesia, tx\o dermatome grafts ^^cre taken from the right thigh and applied to the com- 
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Fig. 7. (a) FhotographshondngappearanceofscalpsKteendays post trauma The two 
tj pes of necrosis mentioned can be easily seen. Part of the leather}' necrotic area near the 
vertex has been excised and the granulating base left below* is xnsible 

(b) The area of “take” can be seen jutting into the whitish sogg}* necrotic area on the 
forehead 

(c) Photograph showing two dermatome grafts applied superiorly where necrotic scalp 
had been removed 


pact xascular granulations across the forehead and in some of the other uncovered areas. 
By this time during the dressings, all done in the operating room, most of the necrotic S'’alp 
had been surgically removed. 

On the sixty third post-trauma day, under GOE anesthesia, the dressing was remox’ed 
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and much of the remaining slough was found to have disappeared on the Dakin’s irrigations. 
Tn o dermatome grafts were taken from the upper abdomen and sutured into t« o uncovered 
areas on the head. 

There was an e.vcellent take of the skin grafts applied at both of the last operations 



a b c ^ 

Fig. 8. Photographs showing the grafted scalp and demonstrating the almost total loss 
hairbearing tissue. 



a b 

Fig. 9. Patient Hearing transformation. She has penciled in the eyebrows. Thereisno 
ectropion of the eyelids. 

On the eighty-seventh post-trauma day, under 1% novocaine infiltration and GOE anes- 
thesia; a dermatome graft was taken from the posterior left thigh and applied to the re- 
maining unhealed area. , , . . 

The grafts applied at this operation showed 100% loss. This occurred during a tunc 
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when the patient was in bad nutritional state. The culture from the head wound showed 
moderate Staphylococcus aureus and a few non-homolytic Streptococci. On wet drc.ssinES 
theuihealcd areas pithelized over and the patient was discharged op the llSth post-tr.auma 
day (fig. S). While in the hospital she had become a tremendous problem because of con- 
tinuous anore\ia and gastro-intestin.aI upsets. 

Since that time the patient has shown a tendency to ulceration iP the suture lines and in 
the areas which healed without grafting. This tendency has markedly diminished, however, 


c d 

Fig. 10. Four views shooing the return of sensation almost a year after the accident. 
Above the upper black line there is no sensation. Between the two black lines the patient 
has protopathic sensation. 

and she is able to wear a wig comfortably mth a small dressing over the scalp for protec- 
tion (fig. 9) . Sensation is coming back fairlj' rapidly (fig. 10) . 

Trealment if there is loss of periosteum 

One cannot expect skin grafts to “take” on the denuded cortex of the outer 
table of the skull. Therefore, if flaps are not available from adjacent tissues 
to coTOr the denuded bone, some method of obtaming a vascular bed for the 
grafts must be accomplished. 

Ordinarily', this is best done by establishing connections with the diploic 
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vessels which lie between the two tables of the skull and send branches into these 
tables. The older methods consisted of boring holes with trephines, awls, 
dental burrs, etc., or rasping away the outer cortex until bleeding points were 
found. Boring holes which have to be situated closely together is a laborious 
procedure and is uncertain in its results for the granulations which grow out 
of the holes thus made require time to, unite and completely cover the bone 
left between the holes. The use of rasps and the dental burr produces enough 
heat to delay healing. 

We have found the most satisfactorj'^ and simplest method to be that of chisel- 
ing aw'ay the outer cortex until multiple bleeding points showed themselves. 
In one week or slightly more, the granulations springing from these numerous 
bleeding points coalesce and produce a fine carpet of granulations ideallj' recep- 
tive to grafting. We present a case showing the use of burr holes and of shaving 
away the dense bone with a sharp chisel. It is immediately obvious that the 
latter procedure was superior (case 3). 

Thin grafts have taken well on bone “freshened” as mentioned just above; 
but with the thicker grafts used here, it is probably wdse to wait until the bed 
of granulations has developed. 

In summarj' here, if denuded bone cannot be covered immediately with flaps, 
we chisel down to bleeding points, graft the areas where periosteum is present, 
wait until granulations are present in the denuded areas, and then graft these. 

Case S. R. B.-Age 61-Unit No. ■167609, Massachusetts General Hospital, Admitted: 
11/24/44. 

Fifteen years before entry the patient noticed a red scaling lesion on the left temple. 
This gradually increased in size until on admission it was about five by seven centimeters in 
size (fig. 11a). Six months before admission the center became raised and the entire 
lesion ulcerated. In the year before entry two other small lesions developed, one in the 
center of the forehead and the other near the outer canthus of the right eye. 

On 11/3/44 the patient received X-ray therapy to the latter two small lesions which were 
diagnosed as intradermal basal cell carcinomata. On admission, besides the lesion in the 
temporal region, the patient’s only abnormal finding was a blood pressure of 240/130. 

Opcrafi'on, 12/4/44: Intratracheal GOE anesthesia. The lesion and one-half to one inch 
of seemingly normal skin around it were excised. In the most medial region where the lesion 
had heaped up it was necessary to remove periosteum over an area approximately 2} x 4} 
centimeters in size. In order to produce granulations in the area of periosteal denudation 
several small burr holes were made through the outer table of the skull (fig. 12a). 

Dressing, 12/22/44 or eighteen days later:The skin graft which had been placed over the 
defect where periosteum was still present had taken well, but the area where the burr holes 
had meen made showed only a few granulations in each burr hole (fig. 12b). The bone be- 
tween the burr holes was dry. Using no anesthesia, the bone was chiseled away with a sharp 
chisel until multiple small bleeding points were seen (fig. 12c). 

On 12/29/44 or seven days after the bone was chiseled, a dressing showed the entire sur- 
face of the denuded bone to be covered with a carpet of fine vascular granulations (fig. 12d). 

On 1/4/45 or thirteen days after the outer cortex was chiseled, a dermatome graft was 
applied to this area with an excellent take (fig. 11b). 

Complications of inadequate early therapy 

In the literature and in our own e.xperience the late complications which are 
most serious may be grouped under two headings: 
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(1) Complications caused by late contracture. These are mO't likely to 
imohe the eyelids and in particular the upper eyelids for the injury is ordinarily 
abo\e the ej’es. Se\eral ca=es liaA'c been reported in uhich, after extreme 
retraction and eecrsion of the lids, the patient has lost an eye Case 4 in our 
series illustrates this marked cefropia very well. It is most likely to occur in 
those patients \\ho=e eyebrows haxc been inxohcd in the a\ubion, and the 
logical way to avoid it is to graft this area as early as possible One laige der- 
matome graft sutured across the forehead as was done incases 1-2 gii es a pleasing 
cosmetic result, for the suture lines arc minimal and can often follow natural 
lines on the face. There is little doubt that if one is confronted with a situation 
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Fig 11 (a) Photograph shomng the sire of the carcinoma of this pHicnl’s forehead and 
scalp (Case 3) At the upper anterior margin can be seen the portion iihich required ex- 
cision of periosteum 

(b) .Appearance at discharge shoning the tno skin grafted areas 

where the entire wound cannot be grafted at once the antenor portion should 
take precedence over other areas Case 5 shows ectropion of the lower hd 
of a patient m which the wound xient beneath the lower hd 

(2) Complications caused by braakdowm of scar epithehum The photographs 
m case 4 show how thin and how tightly stretched the skm is m those areas 
which are inadequatelj' grafted soon after trauma Through this thin epithehum 
blood \ essels can easily be seen Because sensation takes many j-ears to return 
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Fig. 12. (a) Diagram showing the appearance of the wound left after e.\'cision of the 
lesion (life size). Nine burr holes were made in the part devoid of periosteum. The 
periosteum covers the rest of the wound surface and is shown with its blood vessels. 

(b) Appearance of the area of periosteal denudation. In each burr hole a few granula- 
tions have developed. There has been no spread of granulations over the cortical bone 
' ' ‘ ' ■’ have passed since the first operation. 

the cortical bone being chiseled down to multiple bleeding points. 

Id; iJiagrain snowing the appearance of the wound seven days after the bone was chiseled 
aw'ay. The entire wound is covered by a carpet of granulations. 
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in some cases and never completely^ returns in others, the scarred area i.s partic- 
ularly subject to trauma. The blood supply toward the verte.v in these cases 
is also often inadequate. Therefore, recurrent ulcerations which heal very slowly 
are exceedingly common. 

As would be expected in such an unstable area, carcinomatous degeneration 
does occur and cases 0 and 7 illustrate this well. The treatment of one is dis- 
cussed in some detail for it shows a satisfactory method of repairing the e.v- 
tensive loss entailed in the resection of the carcinoma and of the unstable skin. 
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Case 4 . A. D.-Age 52-Unit Xo. 231331, Massachusetts General Hospital, Admitted: 
5/27/40, 

Twenty-six years before entry the patient caught her hair in a rcvohdngsbaft in a shoe 
factor}'. She suffered a complete avulsion of her scalp involving both eyebrou-s and all of 
the right ear except the lobe. The periosteum was also removed. Repeated Thiersch and 
pinpoint grafts did not take and the last grafts were applied seventeen years before entry. 
There had been no growth of skin from the side until eight years before entry \Yhcn, follow- 
ing scarlet red applications, the wound finally healed with thin scar epithelium. It since 
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Tig. 13. (a) Admission photograph showing the extreme retraction and ectropia of the 
upper eyelids (Case 4). 

(b) View illustrating the ulcerations and the severe tension put on the tissues below by 
the scar contraction. Blood vessels can be seen through the scar epithelium. 

has broken down repeatedl}'. About eighteen years before entrj- the upper eyelids began to 
be everted. She developed chronic irritation of the lids because of this. 

On admission she showed extreme retraction and ectropion of the upper lids (fig. 13a) 
and was only able to close the eyes by lifting her lower lids above the pupils. The entire 
scalp was covered T\'ith multiple ulcerations between areas of thin scarred epithelium (fig. 
13b) . The photographs show the e.xtreme retraction of the upper lids and of the skin in the 
region of the ear. Her other complaints were very few mild headaches and some photo- 
phobia at times, for which she W'ore dark glasses and applied ointments to the e 3 'es She 
read with a magnifying lens, was obese, and had high blood pressure. The right ear which 
had been lost twenty-six 3 'ears ago showed diminished hearing. 

Biops}' did not show carcinoma in the ulcers and on conseiw’ative treatment these healed. 
At present the patient is free of ulcerations and has had operative work for partial correc- 
tion of the deformities. 

The return of sensation thirtA'-two 3 'ears after the accident is shown in (fig, 14a, b, c, d). 
It is immediatekv apparent that the area above the dark line which, is insensitive, has di- 
minished vascularit}*, and is covered with thin scar epithelium would be likel}’ to have fre- 
quent breakdown. 
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Case S. P. S.-Age 7-No. 55415, New England Deaconess Hospital, Admitted: 8/7/30. 
On August 7th, 1930, the fender of an automobile struck the patient who was dragged 
several yards. The scalp and right upper face were either completely avulsed or left hang- 
ing in shreds. The right parietal bone was exposed over a great area and the periosteum 






Fig. 14. Four photographs showing how little sensation has returned in the thirty-two 
years following the accident. The e.xtent of avulsion is also demonstrated. 

had either been ripped or ground off over most of this region. The zygomatic process had 
been broken off and the top of the antrum removed. The e.\ternal aspect of the orbit was 
broken through and the face was badly torn down to the corner of the mouth. The right 
ear was intact but was banging as a flap. Multiple lacerations of the left arm and an epi- 
physeal fracture of the right humerus were also present. 
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wound nineteen davs after the injury. Case 5, 

(b) Photograph demonstrating ectropia of both upper and lower lids. 

ment on^t^e forehead*^^'^ pedicle flap taken from back and, swung upward to an attach- 

(d) Photograph showing the nest step in the plastic repair. 
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Fig. 15a shows the wound nineteen days post trauma. 

Fig. 15b shows the ectropia of the upper and lower eyelids more than a year post trauma. 

This defect was covered with a tubed pedical flap which nas prepared from the scapular 
area while the wound was being cleaned up. The flap u as attached to the region of the outer 
canthus where the globe of the eye was e\posed (figs 15c and 15d). After the procedure 
shon n in 15d, the patient unfortunately did not report for further treatment. 

Case 8. C. C.-Age S6-Unit No. 363646, Massachusetts General Hospital, Admitted: 
10/25/45. 



This patient has been taken care of by Dr Ernest Daland, who has kindly given us per- 
mission to use the photograph and her history in this article The patient in infancy lost a 
large portion of her scalp from abrasion and infection follon ing the removal of a cradle cap. 
Since that time this region had received trauma at frequent intervals. Two years before 
entering she scraped her head on some rough plaster causing an ulcer which never healed. 
There was no pain associated aith the lesion but the region around the ulcer was tender. 

Examination on admission shoned a 5 x 15 centimeter scarred area on the scalp. In the 
region of the vertex there aas an ulcerating 4x5 centimeter nea groath (fig 16). The 
ulceration extended through the skull to the dura, and pulsation could be seen in the center 
of the groa-th. 
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On 10/31/^5 under intratracheal GOE anesthesia, the patient underwent an ocision of a 
Tcide margin of skin and bone and of involved dura. The tumor also involved the superior 
longitudinal sinus. A fascia lata graft was applied to fill the dural defect and the patient 
was given 3000 r of X-ray to the area post-opcrativelj*. 

The pathologj' report ^\as epidermoid carcinoma. 

Case 7. M. M.-Age oS-Vnit Xo. 73672, Massachusetts General Hospital, Admitted: 
5/25/-15. 

Twenty-five years before entrj*, the patient suffered a complete avulsion of a large part of 
her scalp by machinery. This healed by scar epithelium and by a few small grafts, type un- 
certain, from the thigh. Three years before entry, she noticed a small “mole” on the scalp, 
Thi§ increased in size and w'as finally excised by her local doctor. It recurred and was tuice 
more e\ciscd,but recurred again and failed to heal. She was started on local applications, 
but the lesion increased in size. She w.as seen at another hospital where the first stage of a 
rope graft was carried out. The patient refused to finish the procedure, and left the hos- 
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Tig. 17. (a) Photograph showing the e.vtent of the scirred area in Case 7, and the size of 
the ulcerated carcinomatous portion. 

(b) View showing the large tubed pedicle flap running from the bade to the right breast. 

(c) Photograph showing the tubed pedicle attached to the forearm and applied to the 
scalp defect left after excision of the lesion. 

(d) ,(e), (f). Three photographs showing the appearance of the patient at discharge. 

pital against advice. Local penicillin to the lesion had cleaned it up somewhat, but it 
never completely healed. 

Physical examination show'ed a very' obese patient who possibly had hypothyroidism as 
the result of a thyroidectomy. Fig. I7a shows the appearance of the lesion and of the 
scarred area on the scalp, A biopsy of the lesion on the scalp was reported as papilloma and 
acute infiainination. X-rays of her skull showed an irregularity of the outer table in the 
midparietal area. 

On 6/21/45, under GOE anesthesia, the patient had a large rope constructed with a pedi- 
cle in the middle of its length as well as at each end. The rope ran almost from the mid-line 
of the back, aroimd the right side, to the lower part of the right breast. The culture from 
the ulcer showed abundant Staphylococcus aureus and a few non-hemoij'tic Streptococci. 

On 7/7/45, under 1% novocaine anesthesia, the middle pedicle w'as separated and the 
edges sutured together (fig. 17b). This left a long rope running from the back to the base 
of the right breast. 
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Fig. 17 (continued) 

On 7/18/45, under novocaine and gas oxygen anesthesia, further undercutting wa 
carried out along the anterior part of the rope in order to lengtlien it. 

Following each operation, she was put on intramuscular penicillin. The patient, be 
tween certain of these procedures, was allowed to go home. 
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On 9/13/45, one-half of the posterior end of the tube isras cut, undermined, nnd sutured 
back in place under local anesthesia. 

On 9/22/45, under iSc novocainc anesthesia, the rest of the posterior attachment of the 
rope vras severed from its base rrith a verj’ generous portion of skin from the b.ack included. 
It was sutured back in place. The distal two and one-hsif inches, including for the most 
part the surplus skin removed with the tube, eventually sloughed. 

On 10/11/45, under intratracheal GOE anesthesia, the posterior attachment of the 
pedicle was severed, spread open somewhat , and attached to the volar and lateral aspects of 
the lower right forearm. The defect left on the back was covered nitb a dermatome graft 
from the right thigh. 

The patient was discharged on 10/2S/45, and was re-admitted on 11/30/45. A biopsy 
taken from the lesion on the scalp now showed “Epidermoid Carcinoma, Grade 11.” By 
this time, the lesion on the head was about 5x2 inches in sire. 

On 12/4/45, under 2% procaine anesthesia, one-half of the anterior attachment of the 
rope on the right chest was cut through and then sutured back in place. 

On 12/15/45, under intratracheal GOE anesthesia, the abnormal skin and tumor at the 
verte.x of the skull were removed. In addition, full-thickness excision of the bone under 
this area was carried out. There was no cridenee of neoplastic invasion on the deep sur- 
face of the bone or on the underljdng dura. The end of the rope beneath the breast was cut 
through and the defect sutured. The arm was then brought up to the patient’s head and 
the tube opened and spread out to its full width of about four inches. It was sutured to the 
posterior and lateral edges of the scalp defect over the dura (Eg. 17c). The arm was held in 
place by a plaster cast around the head and neck with an extension running along the outer 
aspect of the arm. 

Operation; 1/15/46 Under local anesthesia: The rope graft was severed from its attach- 
ment to the wrist and the defect thus made closed with interrupted stitches. 

Operation; 1/30/46 Under local anesthesia: The flap was trimmed down and sutured to 
the remaining open scalp edges. 

2/6/46 Patient discharged (figs. 17d, I7e, 17f). 

COXCL0SIOXS 

(1) Judging from our ejqterience in the two freslilj' avulsed cases, in which 
the periosteum was relatively intact, immediate covering of the defect with 
dermatome grafts is the preferable form of treatment. Although the wounds 
at this time are contaminated, they are not infected. The initial blood loss 
may be considerable but replacement therapy allows almost immediate operation. 
In these two cases where the entire raw surfaces were not covered, infection 
and debilitation hindered to a certain extent the later grafting procedures. 

(2) Experience of others as well as our own case 2 where the best of available 
antibiotic, chemotherapeutic, and supportive measures were used conclusively 
demonstrates that replacement of scalp is not successful. However, we think 
that by trimming away galea and fat from the undersurface, as was done m that 
portion of the reapplied scalp which did lixe in case 2, it may be possible to 
put the axTilsed scalp back on the pericranium with success. Because of the 
arrangement of hair follicles in the superficial fascia, this procedure may prevent 
future growth of hair; but, if successful, it would obxriate the large wounds 
created bj' skin grafting adequate to cover the entire scalp defect. 

(3) Ex'en after the entire scalp is covered with dermatome grafts, we find 
that the scar lines which form where the grafts join each other are apt to break 
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down easily. For this reason, the patients must be instructed to take the most 
meticulous care of their new scalps and to wear some protection under their 
transformations. 

(4) Measurements made in cases 1, 2, and 4 show how slow is the return of 
sensation. Case IV demonstrates well that even after over twenty years, sen- 
sation return may be quite incomplete. 

(5) Where periosteum is removed, the exposed cortical bone should be chiseled 
away until multiple small bleeding points are found in order to facilitate for- 
mation of granulations on which thick skin grafts can be applied. 

(6) Unless early treatment is adequate and the defect is changed into a closed 
wound, the severe scar contraction which subsequently occurs produces terrible 
deformities of the eyelids and may thus cause damage to or loss of the eye. 

(7) In those cases where marked scarring has occurred, the dense, avascular, 
insensitive cicatricial tissue may develop frequent ulcerations and eventually 
undergo malignant degeneration. In both case 6 and case 7 bone and in case 7 
dura as well had to be excised in the removal of the malignancies. 

(8) A very large tubed pedicle flap migrated to the head using the forearm 
as a carrier is very useful in the repair of the defect left after removal of the 
malignancy and the scar tissue. 
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